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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a thin film 
magnetic head in which the throat height of a recording 
head can be accurately controlled. 
SOLUTION: The lower magnetic pole of a recording 
head is bisected into a lower magnetic pole top end 19a 
and a lower magnetic pole layer 18. The lower magnetic 
pole top end 1 9a is formed in a projected shape on the 
flat face of the lower magnetic pole layer 18. A thin film 
coil 21 as a first layer together with insulating layers 20a, 
20b made of an inorganic material are embedded in a 
recess formed between the lower magnetic pole top end 
19a and a lower connecting part 19b. A throat height is 
stipulated by the edge of the insulating layer 20a on the 
lower magnetic pole top end 19a side, (namely, the edge 
opposite to the track face of the lower magnetic pole top end 19a). Therefore, unlike a 
conventional photoresist film, no changes in the position of the edge (pattern shift) nor the 
degradation of a profile are caused but the throat height can be accurately controlled. Further, 
the length of the upper magnetic pole top end 23a from the track face is larger than the length 
of the lower magnetic pole top end 19a and a contact area between the upper magnetic pole 
top end 23a and the upper magnetic layer 25 becomes wide as much as the length. 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least two magnetic layers containing the 1st magnetic pole and 2nd magnetic pole which 
the part of the side which is connected magnetically and counters a record medium counters through a 
record gap layer, While being the thin film magnetic head which has a thin film coil more than two-layer 
[ for generating magnetic flux / one laiyer or two-layer ], dividing with the 1st magnetic layer and this 1st 
magnetic layer and being formed While the field of the opposite side of a contact surface with said 
record gap side is formed in the 1st magnetic pole magnetically combined with the field in part and the 
inorganic system ingredient of said 1st magnetic layer While countering said 1st magnetic pole through 
the insulating layer continuously formed in one field of said 1st magnetic layer, and said record gap 
layer from the opposite side of the side which counters said record medium of said 1st magnetic pole at 
least While dividing with the 2nd magnetic pole formed towards the back side for a long time than said 
1st magnetic pole from the field which counters said record medium, and this 2nd magnetic pole and 
being formed The thin film magnetic head characterized by having the 2nd magnetic layer magnetically 
combined with said 2nd magnetic pole in a part of field [ at least ] of the opposite side of a contact 
surface with said record gap side of said 2nd magnetic pole. 

[Claim 2] The thin film magnetic head according to claim 1 to which die length from the field which 
counters said record medium of said 1st magnetic pole is characterized by being equal to the throat 
height of a recording head. 

[Claim 3] Said 2nd magnetic pole is the thin film magnetic head according to claim 1 or 2 to which only 
an equivalent for the thickness of said 2nd magnetic pole is characterized by the ******** rather than 
said 1st magnetic pole. 

[Claim 4] The thin film magnetic head given in claim 1 to which much more thin film coil is 
characterized by being formed so that a part of the direction of thickness may be located at least in the 
field in which said insulating layer is formed at least thru/or any 1 term of 3. 
[Claim 5] Said insulating layer is the thin film magnetic head according to claim 4 characterized by 
including the 1st insulating layer continuously formed along one field of said 1st magnetic layer from 
the opposite side of the side which counters said record medium of said 1st magnetic pole, and the 2nd 
insulating layer formed between the coils of said thin film coil at least. 

[Claim 6] The thin film magnetic head given in claim 1 characterized by being formed so that the 
opposite side of a contact surface with said 1st magnetic layer of said insulating layer may turn into 
substantially an opposite side of a contact surface with said record gap layer of said 1st magnetic pole 
with the same side thru/or any 1 term of 3. 

[Claim 7] The thin film magnetic head according to claim 6 characterized by forming more widely than 
the width of face of said 2nd magnetic pole the width of face along the field which counters said record 
medium of said 1st magnetic pole. 

[Claim 8] Furthermore, it sets near the edge of the opposite side the side which counters said record 
medium of said 2nd magnetic layer. It has the 1st connection which adjoined said 1st magnetic layer and 
was formed, and the 2nd connection which adjoined said 2nd magnetic layer and was formed in the 
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location which counters this 1st connection. And the thin film magnetic head given in claim 1 
characterized by the area of the side which counters mutually [ said 1st connection and said each of 2nd 
connection ] differing thru/or any 1 term of 7. 

[Claim 9] The thin film magnetic head according to claim 8 characterized by the area of said 2nd 
connection being larger than that of said 1st connection. 

[Claim 10] The edge by the side of the field which counters said record medium of said 2nd magnetic 
layer is the thin film magnetic head given in claim 1 characterized by being formed in the location which 
retreated from the field which counters said record medium thru/or any 1 term of 9. 
[Claim 1 1] Said 1st insulating layer is the thin film magnetic head given in claim 5 characterized by 
being further formed along the both-sides side except the end face of the side which counters said record 
medium of said 1st magnetic pole thru/or any 1 term of 9. 

[Claim 12] The thin film magnetic head given in claim 5 characterized by forming all of the directions 
of thickness of said thin film coil in the field in which said 1st insulating layer is formed thru/or any 1 
term of 10. 

[Claim 13] The thin film magnetic head according to claim 12 characterized by being formed so that 
said 2nd insulating layer may serve as substantially a contact surface with said record gap layer of said 
1st magnetic pole with the same side. 

[Claim 14] The thin film magnetic head according to claim 13 characterized by being formed so that one 
field of said record gap layer may cover said 2nd insulating layer. 

[Claim 15] Furthermore, the thin film magnetic head according to claim 14 characterized by the 3rd 
insulating layer being missing from the field of another side of said record gap layer, and forming it 
continuously at least from the opposite side of the side which counters said record medium of said 2nd 
magnetic pole. 

[Claim 16] The thin film magnetic head according to claim 15 characterized by having the thin film coil 
of at least one layer which was covered with other different insulating layers from said the 1st thru/or 
3rd insulating layer, and was further formed between said 3rd insulating layer and said 2nd magnetic 
layer at them. 

[Claim 17] The thin film magnetic head according to claim 16 characterized by being formed so that 
said the 3rd insulating layer and other insulating layers may serve as substantially an opposite side of a 
contact surface with said record gap layer of said 2nd magnetic pole with the same side. 
[Claim 18] Furthermore, the thin film magnetic head given in claim 1 characterized by having a 
magneto-resistive effect component for read-out thru/or any 1 term of 17. 

[Claim 19] At least two magnetic layers containing the 1st magnetic pole and 2nd magnetic pole which 
the part of the side which is connected magnetically and counters a record medium counters through a 
record gap layer, It is the manufacture approach of the thin film magnetic head of having a thin film coil 
more than two-layer [ for generating magnetic flux / one layer or two-layer ]. After forming the 1st 
magnetic layer, said 1st magnetic layer a part on said 1st magnetic layer The process which forms the 
1st magnetic pole so that it may be magnetically combined with a field, The process which forms 
continuously the insulating layer which is missing from one field of said 1st magnetic layer from the 
opposite side of the side which counters said record medium of said 1st magnetic pole at least, and 
consists of an inorganic system ingredient, The process which forms said 2nd magnetic pole towards a 
back side for a long time than said 1st magnetic pole from the field which counters said record medium 
after forming a record gap layer on said 1st magnetic pole at least, The manufacture approach of the thin 
film magnetic head characterized by including the process which is magnetically combined with said 
2nd magnetic pole, and forms the 2nd magnetic layer. 

[Claim 20] Furthermore, while adjoining said 1st magnetic layer and forming the 1st connection in the 
location near the edge of the side which counters said record medium of said 2nd magnetic layer, and 
the opposite side at the same time it forms said 1st magnetic pole In the location near the edge of the 
side which counters said record medium of said 2nd magnetic layer at the same time it forms said 2nd 
magnetic pole, and the opposite side The manufacture approach of the thin film magnetic head 
according to claim 19 characterized by adjoining said 2nd magnetic layer and forming the 2nd 



http://ww4.ipdl.jpo.go.jp/cgi^ 3/24/2004 



'4 



Page 3 of 3 



connection of a different area from said 1st connection. 

[Claim 21] The manufacture approach of the thin film magnetic head according to claim 19 or 20 
characterized by including the process which forms much more thin film coil at least so that a part of the 
direction of thickness may be located at least in the field in which said insulating layer is formed. 
[Claim 22] The manufacture approach of the thin film magnetic head according to claim 21 
characterized by including the process which forms the 1st insulating layer continuously along one field 
of said 1st magnetic layer from the opposite side of the side which counters said record medium of said 
1st magnetic pole, and the process which forms the 2nd insulating layer between the coils of said thin 
film coil at least. 

[Claim 23] The manufacture approach of the thin film magnetic head according to claim 22 
characterized by including the process which carries out flattening so that the opposite side of a contact 
surface with said 1st magnetic layer of said 2nd insulating layer may turn into substantially an opposite 
side of a contact surface with said record gap layer of said 1st magnetic pole with the same side. 
[Claim 24] The manufacture approach of the thin film magnetic head given in claim 19 characterized by 
forming more widely than said 2nd magnetic pole the width of face along the field which counters said 
record medium of said 1st magnetic pole thru/or any 1 term of 23. 

[Claim 25] The manufacture approach of the thin film magnetic head given in claim 19 characterized by 
forming all of the directions of thickness of said thin film coil in the field in which said 1st insulating 
layer is formed thru/or any 1 term of 24. 

[Claim 26] After carrying out flattening of said 2nd insulating layer, a record gap layer is formed on said 
2nd insulating layer. After forming said 2nd magnetic pole on said record gap layer, the 3rd insulating 
layer is formed on said record gap layer at least. Then, the manufacture approach of the thin film 
magnetic head according to claim 25 which forms the thin film coil of at least one layer on said 3rd 
insulating layer on said record gap layer, and is characterized by covering said thin film coil 
continuously by other different insulating layers from said the 1st thru/or 3rd insulating layer. 
[Claim 27] said — others ~ after forming an insulating layer with an inorganic system ingredient - said - 
- others - the manufacture approach of the thin film magnetic head according to claim 26 which carries 
out flattening of the insulating layer so that the front face may form the same field as the front face of 
said 2nd magnetic pole, and is characterized by forming said 2nd magnetic layer after that on said 2nd 
magnetic pole and other insulating layers by which flattening was carried out. 
[Claim 28] The manufacture approach of the thin film magnetic head according to claim 27 
characterized by forming said 2nd magnetic layer on said 2nd magnetic pole and other insulating layers 
after forming an insulating layer besides the above alternatively with an organic system ingredient. 
[Claim 29] Furthermore, the manufacture approach of the thin film magnetic head given in claim 19 
characterized by including the process which forms the magneto-resistive effect component for read-out 
thru/or any 1 term of 28. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the thin film magnetic 
head which writes in at least and has the induction type MAG sensing element of business, and the thin 
film magnetic head. 
[0002] 

[Description of the Prior Art] In recent years, the improvement in the engine performance of the thin 
film magnetic head is called for with improvement in the surface recording density of a hard disk drive 
unit. The compound-die thin film magnetic head of the structure which carried out the laminating of the 
reproducing head which reads as the thin film magnetic head with the recording head which has an 
induction type MAG sensing element for writing, and has the magnetic-reluctance (it is hereafter 
described as MR (Magneto Resistive).) component of business is used widely. As a MR component, 
there are an AMR component using the film which has the anisotropy magnetic-reluctance (it is 
hereafter described as AMR (Anisotropic Magneto Resistive).) effectiveness, and a GMR component 
using the film which has the huge magnetic-reluctance (it is hereafter described as GMR (Giant 
Magneto Resistive).) effectiveness, it is only called an MR head and the AMR head or the reproducing 
head using a GMR component is called a GMR head for the reproducing head using the AMR 
component. For the AMR head, surface recording density is 1 gigabit / (inch) 2. It is used as the 
reproducing head which exceeds and, for a GMR head, surface recording density is 3 gigabit / (inch) 2. 
It is used as the reproducing head which exceeds. 

[0003] Generally, the AMR film is what used as the film the magnetic substance in which the MR 
effectiveness is shown, and has monolayer structure. On the other hand, many GMR film has multilayer 
structure which combined two or more film. There are some classes of the mechanisms which the GMR 
effectiveness generates, and the layer structure of the GMR film changes according to the mechanism. 
As GMR film, although the superlattice GMR film, the spin bulb film, a granular membrane, etc. are 
proposed, a configuration is comparatively simple, a weak field also shows a big resistance change and 
the spin bulb film is leading as GMR film on condition of mass production. 
[0004] As a factor which opts for the engine performance of the reproducing head, there are pattern 
width of face, especially MR height. MR height says the die length (height) from the edge by the side of 
the air bearing side of MR component to the edge of the opposite side. Originally this MR height is 
controlled by the amount of polishes in the case of processing of an air bearing side. In addition, the air 
bearing side (ABS) said here is a field which counters the magnetic-recording medium of the thin film 
magnetic head, and is also called truck side. 

[0005] On the other hand, the improvement in the engine performance of a recording head is also called 
for with the improvement in the engine performance of the reproducing head. In order to raise recording 
density among the engine performance of a recording head, it is necessary to raise the track density in a 
magnetic-recording medium. For that purpose, it is necessary to realize the recording head of the ** 
truck structure which narrowed width of face in the air bearing side of the lower magnetic pole (bottom 
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pole) formed up and down and an up magnetic pole (top pole) from several microns to submicron order 
on both sides of the record gap (write gap), therefore the semi-conductor processing technique is used. 
[0006] As a factor of others which opt for the engine performance of a recording head, it is throat height 
(ThroatHeight:TH). It is. Throat height says the die length (height) of the part (magnetic pole part) from 
an EABE ring side to the edge of the insulating layer which separates a thin film coil electrically. 
Contraction-ization of throat height is desired for the improvement in the engine performance of a 
recording head. This throat height is also controlled by the amount of polishes in the case of processing 
of an air bearing side. 

[0007] For improvement in the engine performance of the thin film magnetic head, it is important to 
form the above recording heads and reproducing heads with sufficient balance. 
[0008] Here, with reference to drawing 1 1 (a), (b), or drawing 24 (a) and (b), an example of the 
manufacture approach of the compound-die thin film magnetic head is explained as an example of the 
conventional thin film magnetic head. 

[0009] First, as shown in drawing 1 1 , the insulating layer 102 which consists of an alumina (an 
aluminum oxide and aluminum 203) is formed by the thickness of about about 5-10 micrometers on the 
substrate 101 which consists of ARUTIKKU (aluminum 203 and TiC). Then, the lower shielding layer 
103 for the reproducing heads which consists of a permalloy (NiFe) is formed on an insulating layer 
102. 

[0010] Next, as shown in drawing 12 , on the lower shielding layer 103, an alumina is deposited by the 
thickness of 100-200nm, and the shielding gap film 104 is formed. Next, the MR film 105 for 
constituting MR component for playback is formed on the shielding gap film 104 at the thickness of 
dozens of nm, and it considers as a desired configuration by the highly precise photolithography. Then, 
the lead terminal layer 106 to this MR film 105 is formed by the lift-off method. Subsequently, the 
shielding gap film 107 is formed on the shielding gap film 104, the MR film 105, and the lead terminal 
layer 106, and the MR film 105 and the lead terminal layer 106 are laid underground in the shielding 
gap film 104,107. Then, the lower [ up shielding-cum-] magnetic pole (it is hereafter described as a 
lower magnetic pole.) 108 of 3 micrometers of thickness which consists of a magnetic adjuster used for 
the both sides of the reproducing head and a recording head, for example, a permalloy, (NiFe) is formed 
on the shielding gap film 107. 

[001 1] Next, as shown in drawing 13 , the record gap layer 109 of 200nm of thickness which consists of 
an insulating layer, for example, the alumina film, is formed on the lower magnetic pole 108. 
Furthermore, patterning of this record gap layer 109 is carried out by the photolithography, and opening 
109a for connection between an up magnetic pole and a lower magnetic pole is formed. Then, while 
forming the magnetic pole point (pole chip) 1 10 with the magnetic adjuster which consists of a 
permalloy (NiFe) or nitriding iron (FeN) by the galvanizing method, connection pattern 1 10a of an up 
magnetic pole and a lower magnetic pole is formed. The lower magnetic pole 108 and the below- 
mentioned up magnetic pole layer 1 16 are connected by this connection pattern 1 10a, and formation of 
opening (through hole) after the below-mentioned CMP (Chemical and Mechanical Polishing: chemical 
mechanical polishing) process becomes easy. 

[0012] Next, as shown in drawing 14 , the record gap layer 109 and about about 0.3-0.5 micrometers of 
lower magnetic poles 108 are etched by ion milling by using the magnetic pole point 1 10 as a mask. 
Effective write-in truck broadening is prevented by etching to the lower magnetic pole 108 and 
considering as trim structure (that is, in the time of the writing of data, the breadth of the magnetic flux 
in a lower magnetic pole is controlled). Then, after forming in the whole surface the insulating layer 1 1 1 
of about 3 micrometers of thickness which consists of an alumina, flattening of the whole surface is 
carried out by CMP. 

[0013] Next, as shown in drawing 15 , on an insulating layer 1 1 1, for example, by the galvanizing 
method, the thin film coil 1 12 of the 1st layer for the recording heads of the induction type which 
consists of copper (Cu) is formed alternatively, and the photoresist film 1 13 is further formed on an 
insulating layer 1 1 1 and the thin film coil 1 12 at a pattern predetermined by the highly precise 
photolithography. Then, it heat-treats at predetermined temperature for flattening of the photoresist film 
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113, and insulation-izing between the thin film coils 1 12. Furthermore, similarly, the thin film coil 114 
and the photoresist film 1 15 of the 2nd layer are formed on the photoresist film 1 13, and it heat-treats at 
predetermined temperature for flattening of the photoresist film 115, and insulation-izing between the 
thin film coils 114. 

[0014] Next, as shown in drawing 16 , the up [ up York-cum-] magnetic pole layer (it is hereafter 
described as an up magnetic pole layer.) 116 which consists of a magnetic adjuster for recording heads, 
for example, a permalloy, is formed on the magnetic pole point 110 and the photoresist film 1 13,1 15. 
Besides, rather than the thin film coil 1 12,1 14, in a back location, the section magnetic pole layer 116 
contacts the lower magnetic pole 108, and is connected magnetically. Then, the overcoat layer 117 
which consists of an alumina is formed on the up magnetic pole layer 1 16. Finally, a slider is machined, 
the truck side (air bearing side) 1 18 of a recording head and the reproducing head is formed, and the thin 
film magnetic head is completed. 

[0015] In drawing 16 , TH expresses throat height and MR-H expresses MR height, respectively. 
Moreover* P2W express truck (magnetic pole) width of face. 

[0016] There is an apex angle type (Apex Angle) as shown by theta else [, such as the throat height TH 
and MR height MR-H, ] in drawing 16 as a factor which opts for the engine performance of the thin film 
magnetic head. This apex angle type says the include angle of the straight line which connects the corner 
of the side face by the side of the truck side of the photoresist film 1 13,1 15, and the top face of the up 
magnetic pole layer 1 16 to make. 
[0017] 

[Problem(s) to be Solved by the Invention] In order to raise the engine performance of the thin film 
magnetic head, it is important to form correctly the throat height TH as shown in drawing 16 , MR 
height MR-H, the apex angle type theta, and width-of-recording-track P2W. 

[0018] In order to enable high surface density record especially in recent years (i.e., in order to form the 
recording head of** truck structure), the submicron dimension of 1.0 micrometers or less is demanded 
of width-of-recording-track P2W. Therefore, the technique of processing an up magnetic pole into 
submicron one using a semi-conductor processing technique is needed. Moreover, it follows on 
becoming ** truck structure, and the magnetic pole is expected use of a magnetic material with higher 
saturation magnetic flux density. 

[0019] Here, it poses a problem that it is difficult to form minutely the up magnetic pole layer (top pole) 
116 formed on the coil part (apex section) which was covered by the photoresist film (for example, 
photoresist film 1 13,1 15 of drawing 16 ), and rose in the shape of a crest. 

[0020] As an approach of forming an up magnetic pole, as shown, for example in JP,7-262519,A, the 
frame galvanizing method is used. When forming an up magnetic pole using the frame galvanizing 
method, on the whole, the thin electrode layer which consists of a permalloy is first formed on the apex 
section. Next, on it, a photoresist is applied, patterning is carried out by the photolithography, and the 
frame for plating (outer frame) is formed. And an up magnetic pole is formed by the galvanizing method 
by using as a seed layer the electrode layer formed previously. 

[0021] By the way, in the above-mentioned apex section, there is the difference of elevation 7-10 
micrometers or more, for example. Supposing at least 3 micrometers or more of thickness of the 
photoresist formed on this apex section are required, since the photoresists with a fluidity gather in the 
lower one, in the lower part of the apex section, the photoresist film with a thickness of 8-10 
micrometers or more will be formed, for example. In order to form a ** truck as mentioned above, it is 
necessary to form the pattern of submicron width of face with the photoresist film. Therefore, this was 
very difficult although it will be necessary to form a pattern with detailed submicron width of face with 
the photoresist film with the thickness of 8-10 micrometers or more. 

[0022] And at the time of exposure of a photolithography, the light for exposure reflects by the electrode 
layer which consists of a permalloy, also by this reflected light, a photoresist exposes and collapse of a 
photoresist pattern etc. arises. It becomes impossible consequently, to form that the side attachment wall 
of an up magnetic pole becomes roundish [ wore ] etc. in the configuration of a request of an up 
magnetic pole. Thus, it was very difficult to form the up magnetic pole for controlling truck P2W 
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correctly and considering as ** truck structure conventionally, with a sufficient precision. 
[0023] From such a thing, as the process of drawing 13 of the above-mentioned conventional example - 
drawing 16 also showed After forming the width of recording track of 1 .0 micrometers or less by the 
magnetic pole point 110 effective in formation of the ** truck of a recording head, The magnetic pole 
point 1 10 which determines the width of recording track for the approach of connecting the up magnetic 
pole layer 1 16 which serves both as this magnetic pole point 1 10 and the York section, i.e., the usual up 
magnetic pole, The approach of dividing into two with the up magnetic pole layers 116 used as the York 
section for guiding magnetic flux is adopted (refer to JP,62-245509,A and JP,60-10409,A). Thus, by 
dividing an up magnetic pole into two, it becomes possible to process one magnetic pole point 1 10 into 
submicron width of face minutely on the flat side of the record gap layer 109. 
[0024] However, in this thin film magnetic head, there were still the following problems. 
[0025] (1) By the conventional magnetic head, throat height is first determined in the edge of a side far 
from the truck side 1 18 of the magnetic pole point 1 10. However, if the width of face of this magnetic 
pole point 110 becomes narrow, in photolithography, a pattern edge will be roundish and will be formed. 
Therefore, the throat height of which a highly precise dimension is required became uneven, and the 
situation where the balance between the width of recording track of a magneto-resistive effect 
component was missing had occurred in processing of a truck side, and a polish process. For example, 
as the width of recording track, the edge of a side far from the truck side 1 18 of the magnetic pole point 
1 10 by the way which is 0.5-0.6-micrometer need shifted from the location of throat height zero to the 
truck side side, the write-in gap opened greatly, and the problem of the writing of record data becoming 
impossible often occurred. 

[0026] (2) Next, as mentioned above, by the conventional magnetic head, since the width of recording 
track of a recording head is prescribed by one magnetic pole point 110 of the up magnetic poles divided 
into two, it can be said that it is not necessary to process minutely the up magnetic pole layer 1 16 of 
another side into about 1 10 magnetic pole point. However, if both sides do the location gap of the up 
magnetic pole layer 116 greatly in one side when it sees from the truck side 1 18 ( drawing 16 ) side 
since a location is determined as the upper part of the magnetic pole point 1 10 by the alignment of 
photolithography, the so-called side light which writes in by the up magnetic pole layer 1 16 side will 
generate it. Therefore, the effective width of recording track becomes large, and the fault that writing is 
performed also in fields other than an original data storage area occurs in a hard disk. 
[0027] Moreover, if the width of recording track of a recording head is set to microscopic **, especially 
0.5 micrometers or less, also in the up magnetic pole layer 1 16, the process tolerance of submicron 
width of face will be required. That is, if the variation of tolerance of the longitudinal direction of the 
magnetic pole point 110 and the up magnetic pole layer 1 16 is too large when it sees from the truck side 
1 18 ( drawing 16 ) side, like the above, a side light will be generated and the fault that writing is 
performed also in fields other than an original data storage area will occur. 
[0028] Since it was such, not only the magnetic pole point 1 10 but the up magnetic pole layer 1 16 
needed to be processed into submicron width of face, but since there were still the above big differences 
of elevation in the apex section under the up magnetic pole layer 116, micro processing of the up 
magnetic pole layer 1 16 was difficult for it. 

[0029] (3) In the further conventional magnetic head, there was a problem that it was difficult to shorten 
magnetic-path length (Yoke Length). That is, the recording head which could realize the short head of 
magnetic-path length and was excellent in especially the high frequency property could be formed so 
that the coil pitch was narrow, but when a coil pitch was made small infinite, the distance of the 
periphery edge of a coil had become the big factor which bars magnetic-path length from the location of 
throat height zero. Since magnetic-path length can do the two-layer coil short rather than much more 
coil, the recording head for many RFs has adopted the two-layer coil. However, by the conventional 
magnetic head, after forming the coil of the 1st layer, in order to form the insulator layer between coils, 
the photoresist film is formed by the thickness of about 2 micrometers. Therefore, the small apex 
roundish [ wore ] is formed in the periphery edge of the coil of the 1st layer. Next, although the coil of a 
two-layer eye is formed on it, since etching of the seed layer of a coil cannot be performed but a coil 
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short-circuits by the ramp of the apex section in that case, the coil of a two-layer eye cannot be formed. 
Therefore, it is necessary to form the coil of a two-layer eye in a flat part. If the thickness of a coil is 2-3 
micrometers and sets thickness of the insulator layer between coils to 2 micrometers further When the 
inclination of an apex is 45 - 55 degrees, twice [ with a distance of 4-5 micrometers ] (the distance from 
the contact section of an up magnetic pole and a lower magnetic pole to a coil periphery edge is also 4- 
5-micrometer need) as many 8-10 micrometers as this are [ to / from the periphery edge of a coil / near 
the location of the zero of throat height ] required. This had become the factor which bars contraction of 
magnetic-path length. For example, when Rhine/tooth space forms the 1 1 -volume coil which are 1.0 
micrometers / 1.0 micrometers by two-layer, the 1st layer is made into six volumes and a two-layer eye 
is made into five volumes, the die length of the part which occupies the coil of magnetic-path length is 
1 1 micrometers. Here, since 8-10 micrometers was the need, more than this, contraction of magnetic- 
path length was impossible in the apex section of the above-mentioned coil periphery edge, and this had 
barred the improvement of a RF property in it. 

[0030] This invention was made in view of this trouble, and the 1st purpose is in offering the thin film 
magnetic head in which exact control is possible and its manufacture approach of the throat height in a 
recording head. 

[0031] Moreover, in addition to exact control of throat height, pole micro processing of the submicron 
width of face of not only a magnetic pole point but an up magnetic pole layer is possible for the 2nd 
purpose of this invention, and it is to offer the thin film magnetic head by which the property of a 
recording head has been improved, and its manufacture approach. 

[0032] Furthermore, in addition to exact control of throat height, the contraction of magnetic-path length 
in a recording head is possible for the 3rd purpose of this invention, and it is to offer the thin film 
magnetic head by which the RF property has been improved, and its manufacture approach. 
[0033] 

[Means for Solving the Problem] At least two magnetic layers containing the 1st magnetic pole and 2nd 
magnetic pole which the part of the side which the thin film magnetic head by this invention is 
connected magnetically, and counters a record medium counters through a record gap layer, While being 
the thin film magnetic head which has a thin film coil more than two-layer [ for generating magnetic 
flux / one layer or two-layer ], dividing with the 1st magnetic layer and this 1st magnetic layer and being 
formed While the field of the opposite side of a contact surface with a record gap side is formed in the 
1st magnetic pole magnetically combined with the field in part and the inorganic system ingredient of 
the 1st magnetic layer While countering the 1st magnetic pole through the insulating layer continuously 
formed in one field of the 1st magnetic layer, and a record gap layer from the opposite side of the side 
which counters the record medium of the 1st magnetic pole at least While dividing with the 2nd 
magnetic pole formed towards the back side for a long time than the 1st magnetic pole from the field 
which counters a record medium, and this 2nd magnetic pole and being formed It has the configuration 
equipped with the 2nd magnetic layer magnetically combined with the 2nd magnetic pole in a part of 
field [ at least ] of the opposite side of a contact surface with the record gap side of the 2nd magnetic 
pole. 

[0034] In the thin film magnetic head by this invention, since the 1st magnetic pole is divided with the 
1st magnetic layer and formed in the shape of ** to the 1st magnetic layer, the insulating layer formed 
with the inorganic system ingredient adjoins the 1st magnetic pole, and is formed. Therefore, throat 
height is correctly prescribed by by making equal to the throat height of a recording head the die length 
to the depth direction from the field which counters the record medium of the 1st magnetic pole. 
Moreover, since it was made to make longer than the 1st magnetic pole the die length of the 2nd 
magnetic pole which counters the 1st magnetic pole through a record gap layer, the touch area of the 2nd 
magnetic pole and the 2nd magnetic layer can be secured enough, and magnetic association with the 2nd 
magnetic pole and the 2nd magnetic layer becomes good. 

[0035] Furthermore, the level difference of the apex section containing the part and a coil becomes low 
compared with structure conventionally by embedding a thin film coil in the field in which the 
insulating layer is formed. Therefore, in case the 2nd magnetic pole is formed with a photolithography 
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* technique, the difference of the thickness of the photoresist film is reduced in the upper part and the 
lower part of the apex section. Therefore, detailed-ization of the submicron dimension of the 2nd 
magnetic pole is attained. 

[0036] In addition to the above-mentioned configuration, in the thin film magnetic head by this 
invention, it can consider as the mode of further the following. 

[0037] That is, as for the die length from the field which counters the record medium of the 1st magnetic 
pole in the thin film magnetic head by this invention, it is desirable to make it equal to the die length of 
the throat height of a recording head. 

[0038] Moreover, as for the 2nd magnetic pole, in the thin film magnetic head by this invention, it is 
more desirable than the 1st magnetic pole to lengthen only an equivalent for the thickness of the 2nd 
magnetic pole. 

[0039] In the thin film magnetic head by this invention, moreover, much more thin film coil at least Are 
good also as a configuration formed so that a part of the direction of thickness may be located at least in 
the field in which said insulating layer is formed. Or an insulating layer may constitute so that the 1st 
insulating layer continuously formed along one field of the 1st magnetic layer from the opposite side of 
the side which counters the record medium of the 1st magnetic pole, and the 2nd insulating layer formed 
between the coils of a thin film coil at least may be included. Furthermore, you may make it form so that 
the opposite side of a contact surface with the 1st magnetic layer of an insulating layer may turn into 
substantially an opposite side of a contact surface with the record gap layer of the 1st magnetic pole with 
the same side. 

[0040] Moreover, it is good also as a configuration in which the width of face which met the field which 
counters the record medium of the 1st magnetic pole in the thin film magnetic head by this invention is 
formed more widely than the width of face of the 2nd magnetic pole. 

[0041] Furthermore, in the thin film magnetic head by this invention, it sets near the edge of the 
opposite side the side which counters the record medium of the 2nd magnetic layer. It has the 1st 
connection which adjoined the 1st magnetic layer and was formed, and the 2nd connection which 
adjoined the 2nd magnetic layer and was formed in the location which counters this 1st connection. And 
it is good also as a configuration from which the area of the side which counters mutually [ the 1st 
connection and each 2nd connection ] differs, and good also as a configuration with an area of the 2nd 
connection still larger than that of the 1st connection. 

[0042] Moreover, it is desirable that the edge by the side of the field which counters the record medium 
of the 2nd magnetic layer considers as the configuration currently formed in the location which retreated 
from the field which counters a record medium in the thin film magnetic head by this invention. 
[0043] Furthermore, in the thin film magnetic head by this invention, it is good also as a configuration 
currently formed in the field in which the 1st insulating layer is formed for all of the directions of 
thickness of a thin film coil by the 1st insulating layer considering as the configuration currently formed 
along the both-sides side except the end face of the side which counters the record medium of the 1st 
magnetic pole. It is good also as a configuration currently formed so that the 2nd insulating layer may 
furthermore serve as substantially a contact surface with the record gap layer of the 1st magnetic pole 
with the same side. 

[0044] Moreover, in the thin film magnetic head by this invention, it is formed so that one field of a 
record gap layer may cover the 2nd insulating layer, and the 3rd insulating layer is still better at least 
also as a configuration in which it applies to the field of another side of a record gap layer from the 
opposite side of the side which counters the record medium of the 2nd magnetic pole, and is formed 
continuously. Furthermore, it is good also as a configuration equipped with the thin film coil of at least 
one layer which was covered with other different insulating layers from the 1st thru/or the 3rd insulating 
layer, and was formed between the 3rd insulating layer and the 2nd magnetic layer at them. Moreover, it 
is good also as a configuration currently formed so that the 3rd insulating layer and other insulating 
layers may serve as substantially an opposite side of a contact surface with the record gap layer of the 
2nd magnetic pole with the same side. 

[0045] Furthermore, it is good also as a configuration equipped with the magneto-resistive effect 
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component for read-out in the thin film magnetic head by this invention. 

[0046] At least two magnetic layers containing the 1st magnetic pole and 2nd magnetic pole which the 
part of the side which the manufacture approach of the thin film magnetic head by this invention is 
connected magnetically, and counters a record medium counters through a record gap layer, It is the 
manufacture approach of the thin film magnetic head of having a thin film coil more than two-layer [ for 
generating magnetic flux / one layer or two-layer ]. After forming the 1st magnetic layer, the 1st 
magnetic layer a part on the 1st magnetic layer The process which forms the 1st magnetic pole so that it 
may be magnetically combined with a field, The process which forms continuously the insulating layer 
which is missing from one field of the 1st magnetic layer from the opposite side of the side which 
counters the record medium of the 1st magnetic pole at least, and consists of an inorganic system 
ingredient, After forming a record gap layer on said 1st magnetic pole at least, the process which forms 
said 2nd magnetic pole towards a back side for a long time than said 1st magnetic pole from the field 
which counters a record medium, and the process which is magnetically combined with the 2nd 
magnetic pole and forms the 2nd magnetic layer are included. 

[0047] By the manufacture approach of the thin film magnetic head by this invention, the insulating 
layer in which the 1st magnetic pole was formed in in the shape of ** to the 1st magnetic layer, and was 
formed with the inorganic system ingredient adjoins the 1st magnetic pole, and is formed. Therefore, 
throat height is correctly prescribed by by making equal to the die length of the throat height of a 
recording head the die length to the depth direction from the field which counters the record medium of 
the 1st magnetic pole. Moreover, since the die length of the 2nd magnetic pole which counters the 1st 
magnetic pole through a record gap layer is formed for a long time than the 1st magnetic pole, the touch 
area of the 2nd magnetic pole and the 2nd magnetic layer is secured, and magnetic association with the 
2nd magnetic pole and the 2nd magnetic layer becomes good. 

[0048] In addition to the above-mentioned configuration, by the manufacture approach of the thin film 
magnetic head by this invention, it can consider as the mode of further the following. 
[0049] namely, by the manufacture approach of the thin film magnetic head by this invention While 
adjoining the 1st magnetic layer and forming the 1st connection in the location near the edge of the side 
which counters the record medium of the 2nd magnetic layer, and the opposite side at the same time it 
forms the 1st magnetic pole The 2nd magnetic layer is adjoined and you may make it form the 2nd 
connection of a different area from the 1st connection in the location near the edge of the side which 
counters the record medium of the 2nd magnetic layer, and the opposite side at the same time it forms 
the 2nd magnetic pole. 

[0050] moreover, by the manufacture approach of the thin film magnetic head by this invention You 
may make it include the process which forms much more thin film coil at least so that a part of the 
direction of thickness may be located at least in the field in which the insulating layer is formed. Or the 
process which forms the 1st insulating layer continuously along one field of the 1st magnetic layer from 
the opposite side of the side which counters the record medium of the 1st magnetic pole, You may make 
it include the process which forms the 2nd insulating layer between the coils of a thin film coil at least. 
Furthermore, you may make it include the process which carries out flattening so that the opposite side 
of a contact surface with the 1st magnetic layer of the 2nd insulating layer may turn into substantially an 
opposite side of a contact surface with said record gap layer of the 1st magnetic pole with the same side. 
[0051] Furthermore, you may make it form more widely than the 2nd magnetic pole the width of face 
along the field which counters the record medium of the 1st magnetic pole by the manufacture approach 
of the thin film magnetic head by this invention. 

[0052] Moreover, you may make it form all of the directions of thickness of a thin film coil by the 
manufacture approach of the thin film magnetic head by this invention in the field in which the 1st 
insulating layer is formed. 

[0053] furthermore, by the manufacture approach of the thin film magnetic head by this invention After 
carrying out flattening of the 2nd insulating layer, a record gap layer is formed on the 2nd insulating 
layer. After forming the 2nd magnetic pole on a record gap layer, the 3rd insulating layer is formed on a 
record gap layer at least. Then, the thin film coil of at least one layer is formed on the 3rd insulating 
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layer on a record gap layer, and you may make it cover a thin film coil continuously by other different 
insulating layers from the 1st thru/or the 3rd insulating layer. 

[0054] moreover, by the manufacture approach of the thin film magnetic head by this invention After 
forming other insulating layers with an inorganic system ingredient, flattening of other insulating layers 
is carried out so that the front face may form the same field as the front face of the 2nd magnetic pole. 
Then, after making it form the 2nd magnetic layer on the 2nd magnetic pole and other insulating layers 
by which flattening was carried out or forming other insulating layers alternatively with an organic 
system ingredient, you may make it form the 2nd magnetic layer on the 2nd magnetic pole and other 
insulating layers. 

[0055] Furthermore, you may make it include the process which forms the magneto-resistive effect 
component for read-out by the manufacture approach of the thin film magnetic head by this invention. 
[0056] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0057] [Gestalt of the 1st operation] Drawing 1 (a), (b), or drawing 7 (a) and (b) express the production 
process of the compound-die thin film magnetic head as the thin film magnetic head concerning the 
gestalt of operation of the 1st of this invention, respectively. In addition, in drawing 1 thru/or drawing 
7 , (a) shows a cross section perpendicular to a truck side (ABS), and (b) shows the cross section parallel 
to the truck side of a magnetic pole part, respectively. 

[0058] First, the configuration of the compound-die thin film magnetic head which starts the gestalt of 
this operation with reference to drawing 7 (a) and (b) is explained. This magnetic head has magneto- 
resistive effect read-out head section (henceforth the reproducing-head section) 1 A for playback, and 
inductive recording head section (henceforth the recording head section) IB for record. 
[0059] Reproducing-head section 1 A forms the pattern of the magneto-resistive effect film (henceforth 
MR film) 15 through the insulating layer [ 14 ] 12 13 formed with the alumina (an aluminum oxide and 
aluminum 203), for example, the lower shielding layer formed of iron silicide aluminum (FeAISi), for 
example, the shielding gap layer formed with the alumina, one by one for example, on the substrate 1 1 
which consists of ARUTIKKU (aluminum 203 and TiC). Moreover, on the shielding gap layer 14, lead 
terminal layer 15a formed with the ingredient which is not diffused on MR film, such as a tantalum (Ta) 
and a tungsten (W), is also formed, and this lead terminal layer 15a is electrically connected to the MR 
film 15. The MR film 15 is formed with the various ingredients which have magneto-resistive effects, 
such as for example, a permalloy (NiFe alloy), a (Nickel nickel)-cobalt (Co) alloy, etc. On the MR film 
15 and lead terminal layer 15a, the laminating of the shielding gap layer 17 which consists of an alumina 
is carried out. That is, the MR film 15 and lead terminal layer 15a are laid underground between the 
shielding gap layer 14 and 17. In addition, especially the MR film 15 may not be limited and the AMR 
film, the GMR film or other magneto-resistive effect film, etc. are sufficient as it. 
[0060] Recording head section IB forms an up magnetic pole on this reproducing-head section 1A 
through the lower magnetic pole and the record gap layer 22 which serve as the up shielding layer to the 
MR film 15. 

[0061] With the gestalt of this operation, a lower magnetic pole is divided into the lower magnetic pole 
layer (lower pole) 18 formed on the shielding gap layer 17, and lower magnetic pole point (lower pole 
chip) 19a formed on the lower magnetic pole layer 18 at the truck side side two, and is formed in it. Up 
magnetic pole point (up pole chip) 23a which similarly 2 ****s also of up magnetic poles are carried 
out, and was formed by carrying out the record gap layer 22 in between on lower magnetic pole point 
19a at the truck side side, It is constituted by the up magnetic pole layer (up pole) 25 which was formed 
along the top face of the apex section containing the below-mentioned coil and which serves as the York 
section while contacting section magnetic pole point 23a besides. The up magnetic pole layer 25 is 
magnetically combined with the lower magnetic pole layer 18 through up connection 23b and lower 
connection 19b in the location (it sets to drawing 7 (a) and is right-hand side) of the truck side of the 
apex section, and the opposite side. 

[0062] The width of face of up connection 23b differs from the width of face of lower connection 19b, 
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namely, area differs and the area of up connection 23b is larger than the area of lower connection 19b 
with the gestalt of this operation. Moreover, lower connection 19b touches the mid gear of up 
connection 23b, and, thereby, the flow of the magnetic flux from the up magnetic pole layer 25 to the 
lower magnetic pole layer 18 becomes smooth. 

[0063] The above lower magnetic pole layer 18, lower magnetic pole point 19a, lower connection 19b, 
up magnetic pole point 23a, up connection 23b, and the up magnetic pole layer 25 are formed of for 
example, a high saturation-magnetic-flux-density ingredient (Hi-Bs material) (nickel:50 % of the 
weight, Fe:50 % of the weight), for example, NiFe, NiFe (nickel:80 % of the weight, Fe:20 % of the 
weight), FeN, FeZrNP, CoFeN, etc., respectively. 

[0064] In this recording head section IB, lower magnetic pole magnetic pole point 19a which counters 
up magnetic pole point 23a has trim (Trim) structure which processed a part of that surface part in the 
shape of**. Thereby, in the time of the writing of effective write-in truck broadening, i.e., data, the 
breadth of the magnetic flux in a lower magnetic pole is controlled. 

[0065] In addition, in the gestalt of this operation, the 1st magnetic layer of this invention and lower 
magnetic pole point 19a correspond [ the lower magnetic pole layer 18 ] to the 1st magnetic pole of this 
invention, respectively, and the 2nd magnetic pole of this invention and the up magnetic pole layer 25 
are equivalent to the 2nd magnetic layer of this invention for up magnetic pole point 23a, respectively. 
[0066] With the gestalt of this operation, the thin film coil 21 of the 1st layer is formed in the crevice 
field between lower magnetic pole point 19a on the lower magnetic pole layer 18, and lower connection 
19b. That is, insulating-layer 20a is formed in the internal surface (a base and side-attachment- wall side) 
of a crevice field, and the thin film coil 21 is formed on this insulating-layer 20a. It is embedded by 
insulating-layer 20b between the coils of the thin film coil 21, and flattening is carried out so that the 
front face of this insulating-layer 20b and the front face of lower magnetic pole point 19a may constitute 
the same side. Therefore, the level difference of the apex section in which only the part of this thin film 
coil 21 contains the below-mentioned thin film coil 24 is low. In addition, the 1st insulating layer of this 
invention and insulating-layer 20b support [ insulating-layer 20a ] the 2nd insulating layer of this 
invention, respectively. 

[0067] The record gap layer 22 has extended on insulating-layer 20b by which flattening was carried 
out, and the thin film coil 21. Insulating-layer 20c is formed in the crevice field between up magnetic 
pole point 23a on this record gap layer 22, and up connection 23b. The thin film coil 24 of a two-layer 
eye is formed on this insulating-layer 20c. This thin film coil 24 is covered with 20d of insulating layers 
which consist of an alumina. 20d of this insulating layer supports other insulating layers of this 
invention. 

[0068] On 20d of insulating layers, the up magnetic pole layer 25 which serves as the York section is 
formed. The up magnetic pole layer 25 is covered with the overcoat layer 26. In addition, although not 
illustrated, the thin film coils 21 and 24 are electrically connected with insulating-layer 20b in the 20d 
[ of insulating layers ] interface. 

[0069] While read-out of information is performed from the magnetic disk which is not illustrated using 
the magneto-resistive effect of the MR film 15, in this magnetic head, information is written in to a 
magnetic disk in recording head section IB in reproducing-head section 1 A using change of the 
magnetic flux between up magnetic pole point 23a and lower magnetic pole point 19a with the thin film 
coils 21 and 24. 

[0070] Next, the manufacture approach of the above-mentioned compound-die thin film magnetic head 
is explained. 

[0071] In the manufacture approach concerning the gestalt of this operation, first, as shown in drawing 
1 , the insulating layer 12 which consists of an alumina (aluminum 203) is formed by the thickness of 
about about 3-5 micrometers by the spatter on the substrate 1 1 which consists of ARUTIKKU 
(aluminum 203 and TiC). Next, on an insulating layer 12, by using the photoresist film as a mask, a 
permalloy (NiFe) is alternatively formed by the thickness of about 3 micrometers, and the lower 
shielding layer 13 for the reproducing heads is formed by the galvanizing method, then, a spatter or 
CVD (Chemical Vapor Deposition) - the alumina film (not shown) with a thickness of about 4-6 
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micrometers is formed by law, and flattening is carried out by CMP. 

[0072] Next, as shown in drawin g 2 , on the lower shielding layer 13, an alumina is deposited by the 
spatter by the thickness of 100-200nm, and the shielding gap layer 14 is formed. Then, on the shielding 
gap layer 14, the MR film 15 for constituting MR component for playback etc. is formed at the thickness 
of dozens of nm, and is made into a desired configuration by the highly precise photolithography. Then, 
lead terminal layer 15a to this MR film 15 is formed by the lift-off method. Subsequently, the shielding 
gap layer 17 is formed on the shielding gap layer 14, the MR film 15, and lead terminal layer 15a, and 
the MR film 15 and lead terminal layer 15a are laid underground in the shielding gap layer 14 and 17. 
[0073] Then, the lower magnetic pole layer (lower pole) 1 8 which served as up shielding which consists 
of a permalloy (NiFe) is formed by the thickness of about 1.0-1.5 micrometers on the shielding gap film 
17. 

[0074] Next, as shown in drawing 3 , lower magnetic pole point (lower pole chip) 19a and lower 
connection 19b are formed by the thickness of about 2.0-2.5 micrometers on the lower magnetic pole 
layer 18. Lower magnetic pole point 19a is fabricated so that the point by the side of the truck may come 
near the location of MR (GMR) height zero, and it is made for the opposite side of a truck side to serve 
as a location of throat height zero here at coincidence. In addition, this lower magnetic pole point 19a 
and lower connection 19b may be formed with plating film, such as NiFe, as mentioned above, and may 
be formed with spatter film, such as FeN, FeZrNP, and CoFeN. 

[0075] Then, insulating-layer of 0.3-0.6 micrometers of thickness which consists of insulating material, 
for example, alumina, with spatter or CVD method 20a is formed in the whole surface. 
[0076] Next, as shown in drawing 4 , the thin film coil 21 of the 1st layer for the recording heads of the 
induction type which consists of copper (Cu) is formed in the crevice field formed between lower 
magnetic pole point 19a and lower connection 19b by the thickness of 1.5-2.5 micrometers for example, 
by the electrolysis galvanizing method. 

[0077] Next, as shown in drawing 5 , after forming in the whole surface insulating-layer of 3.0-4.0 
micrometers of thickness which consists of insulating material, for example, alumina, by spatter 20b, 
flattening of the front face is carried out by the CMP method, and the front face of lower magnetic pole 
point 19a is exposed. Although the front face of the thin film coil 21 is also exposed to coincidence with 
the gestalt of this operation at this time, it is not necessary to expose surface parts other than a 
connection with the thin film coil 24 of the two-layer eye which the thin film coil 21 mentions later. 
[0078] Next, as shown in drawing 6 , the record gap layer 22 of 0.2-0.3 micrometers of thickness which 
consists of an insulating material, for example, an alumina, by the spatter is formed. You may make it 
form the record gap layer 22 with the ingredient of alumimium nitride (A1N) besides an alumina, a 
silicon oxide system, and a silicon nitride system etc. Then, patterning of this record gap layer 22 is 
carried out with photolithography, and opening 22a for connection between an up magnetic pole and a 
lower magnetic pole is formed. 

[0079] Then, up magnetic pole point (pole chip) 23a for determining the width of recording track of a 
recording head is formed with photolithography on the record gap layer 22. That is, the magnetic pole 
layer of 2.5-3.5 micrometers of thickness which consists of a high saturation-magnetic- flux-density 
ingredient (Hi-Bs material) (nickel:50 % of the weight, Fe:50 % of the weight), for example, NiFe, NiFe 
(nickel:80 % of the weight, Fe:20 % of the weight), FeN, FeZrNP, CoFeN, etc. by the spatter is formed 
on the record gap layer 22. Then, up connection 23b for [ which used the photoresist mask for this 
magnetic pole layer ] connecting an up magnetic pole and a lower magnetic pole magnetically, while 
removing alternatively and forming up magnetic pole point 23a, for example by the ion milling of Ar 
(argon) is formed. You may make it etch up magnetic pole point 23a and up connection 23b instead of a 
photoresist mask using the mask by inorganic system insulating layers, such as an alumina, they are not 
based on such photolithography, in addition you may make it form them by the galvanizing method, a 
spatter, etc. 

[0080] While forming up magnetic pole point 23a in a back side from a truck side for a long time than 
lower magnetic pole point 19a, up connection 23b is formed more broadly than lower connection 19b, 
and it is made for lower connection 19b to be contacted by the mid gear of up connection 23b with the 
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gestalt of this operation here. 

[0081] Then, the record gap layer 22 of the circumference of it and lower magnetic pole point 19a are 
etched in self align by using up magnetic pole point 23a as a mask. Namely, RIE by the chlorine-based 
gas (C12, CF4, BC12, SF6, etc.) which used up magnetic pole point 23a as the mask (Reactive Ion 
Etching) After removing the record gap layer 22 alternatively, exposed about about 0.3-0.6 micrometers 
lower magnetic pole point 19a is again etched by the ion milling of Ar, and the recording track of trim 
structure is formed. 

[0082] Then, insulating-layer 20c which consists of an alumina of about 0.3-0.6 micrometers of 
thickness is formed in the whole surface with a spatter or a CVD method. Then, the thin film coil 24 of 
the two-layer eye for the recording heads of the induction type which consists of copper (Cu) is formed 
by the thickness of 1.5-2.5 micrometers for example, by the electrolysis galvanizing method on this 
insulating-layer 20c. 

[0083] Then, 20d of insulating layers of about 3-4 micrometers of thickness which consist of an alumina 
is formed in the whole surface with a spatter or a CVD method. In addition, 20d of this insulating layer 
and insulating-layer 20c may be formed by other insulating materials, such as not only an alumina but a 
silicon dioxide (Si02), and silicon nitride (SiN). Then, by the CMP method, 20d of insulating layers and 
insulating-layer 20c are etched so that the front face of up magnetic pole point 23a and up connection 
23b may be exposed, and flattening is carried out, for example so that each front face of an insulating 
layers [ 20c and 20d ] front face, up magnetic pole point 23a, and up connection 23b may constitute the 
same side. 

[0084] Next, as shown in drawing 7 , the up magnetic pole layer 25 is formed in the thickness of about 
3-4 micrometers by approaches, such as the electrolysis galvanizing method and a spatter, using the 
same ingredient as up magnetic pole point 23a. Besides, the section magnetic pole layer 25 is seen from 
a truck side side, in a back location, through up connection 23b, contacts lower connection 19b and is 
magnetically connected with the lower magnetic layer 18 rather than the thin film coils 21 and 24. 
Finally, the overcoat layer 26 of about 30 micrometers of thickness which consists of an alumina by the 
spatter is formed on the up magnetic pole layer 25. Then, the thin film magnetic head is completed by 
machining a slider and forming the truck side (ABS) of a recording head and the reproducing head. 
[0085] In addition, drawing 8 is the top view of the thin film magnetic head concerning the gestalt of 
this operation. In addition, this drawing expresses the condition before machining a slider. In these 
drawings, TH expresses throat height and this throat height TH is specified by the edge by the side of 
the magnetic pole part of insulating-layer 20a, i.e., the edge of the truck side of lower magnetic pole 
point 19a, and the opposite side. In this drawing, since the throat height TH is in agreement with GMR 
height, it turns into TH=GMR height. In addition, one edge of lead terminal 21a is connected to the thin 
film coil 21. The other-end section of this lead terminal 21a is connected to the pad section for electrode 
drawers (not shown). Moreover, the other-end section of lead terminal layer 15a connected to the MR 
component 15 is also the same, and one edge is connected to the pad section for electrode drawers (not 
shown). 

[0086] The following effectiveness can be acquired with the gestalt of this above operation. 
[0087] (1) First, with the gestalt of this operation, since a lower magnetic pole is divided into two at 
lower magnetic pole point 19a and the lower magnetic pole layer 18 and lower magnetic pole point 19a 
was formed on the flat side of the lower magnetic pole layer 18, the insulating layers 20a and 20b which 
consist of an inorganic material can be embedded in the crevice between lower magnetic pole point 1 9a 
and lower connection 19b. Therefore, throat height is prescribed by the edge by the side of lower 
magnetic pole point 19a of insulating-layer 20a (namely, edge of the truck side of lower magnetic pole 
point 19a, and the opposite side). Therefore, like the conventional photoresist film, location fluctuation 
(pattern shift) and profile aggravation of the edge do not arise, and exact control of throat height is 
attained. Furthermore, exact control of MR height and exact control of an apex angle type also become 
possible. 

[0088] (2) Moreover, with the gestalt of this operation, since up magnetic pole point 23a was formed for 
a long time than lower magnetic pole point 19a, compared with the case where up magnetic pole point 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/25/2004 



Page 12 of 15 



23a is made into the same die length as lower magnetic pole point 19a, the touch area of up magnetic 
pole point 23a and the up magnetic pole layer 25 can be enlarged, and magnetic association in the part 
becomes good. Such a configuration is effective when it considers as the structure (recess structure) of 
forming the up magnetic pole layer 25 in the location which retreated from the truck side like the gestalt 
of this operation especially. That is, if the up magnetic pole layer 25 exists in the location near 
[ location / (edge of the truck side of lower magnetic pole point 19a, and the opposite side) / of throat 
height TH= zero ] a truck side side, for example, the TH=0.5micrometer near location, the poor side 
light which writes information in the truck which adjoins by the up magnetic pole layer 25 will be 
generated. Ideally, as for the up magnetic pole layer 25, it is desirable for TH to form in the location 
more distant than the location of zero from a truck side. On the other hand, it is necessary to combine 
magnetically lower magnetic pole point 19a for deciding TH with the up magnetic pole layer 25 through 
up magnetic pole point 23a, and TH needs to connect firmly up magnetic pole point 23a and the up 
magnetic pole layer 25 in a truck side and an opposite direction from the location of zero with the gestalt 
of this operation. Since it is such, as for up magnetic pole point 23a, it is desirable to form for a long 
time than lower magnetic pole point 19a. 

[0089] (3) Moreover, since width of face of lower magnetic pole point 19a is made larger than the width 
of face of up magnetic pole point 23a when each pattern is seen from right above as shown in drawing 
8 , even if up magnetic pole point 23a is the ** truck of half micron width of face, magnetic flux is not 
saturated with the gestalt of this operation [ near the lower magnetic pole point 19a ]. 
[0090] In (4) and time, up magnetic pole point 23a and lower magnetic pole point 19a are made detailed, 
the width of face follows on becoming narrow, and the width of face of the contact section of an up 
magnetic pole and a lower magnetic pole, i.e., lower connection 19b, and up connection 23b also 
becomes narrow. Thus, when width of face of lower connection 19b and up connection 23b is made 
detailed and the include angle to the lower magnetic layer 18 of the side attachment wall of lower 
connection 19b or the include angle to the up magnetic layer 25 of the side attachment wall of up 
connection 23b is perpendicular respectively, there is a possibility that magnetic flux may be saturated in 
the part. On the other hand, with the gestalt of this operation, the area of up connection 23b is large 
rather than lower connection 19b, and moreover, since lower connection 19b has countered the center 
section of up connection 23b, when it sees in a cross section, the whole configuration which has the 
slope where the whole contact section met the inclined plane between up-and-down coils, i.e., the 
contact section, turns into a configuration just like a funnel. Therefore, the flow of the magnetic flux 
from an up magnetic pole to a lower magnetic pole becomes smooth, and magnetic association of both 
magnetic poles becomes good, in addition, up connection 23b and lower connection 19b - respectively - 
- being also alike - it is good also as a configuration which forms a taper, and the flow of the magnetic 
flux to a lower magnetic pole becomes smoother from an up magnetic pole by such configuration. 
Moreover, it is good also as a configuration to which the area by the side of lower connection 19b 
becomes larger than the area of up connection 23b conversely. 

[0091] Furthermore with the gestalt of this operation, between the thin film coil 21 and the lower 
magnetic pole layer 18 which served both as up shielding, (5) The insulator layers 20a and 20b of an 
inorganic system, Between the thin film coil 21 and 24, the record gap film 22 and insulating-layer 20c 
are prepared. Moreover, a sake, By adjusting each insulating layer thickness, while being able to obtain 
respectively big withstand voltage between the thin film coils 21 and 24 and up shielding and being able 
to hold insulation to it, the leakage of the magnetic flux from the thin film coils 21 and 24 can be 
reduced. 

[0092] (6) Moreover, with the gestalt of this operation, since an up magnetic pole is divided into two at 
up magnetic pole point 23a and the up magnetic pole layer 25 and up magnetic pole point 23a was 
formed in the flat side on lower magnetic pole point 19a, up magnetic pole point 23a which regulates 
recording track width of face can be formed with a precision sufficient in a submicron dimension. In 
addition, with the gestalt of this operation, while the thin film coil 21 of the 1st layer is embedded in the 
crevice field which adjoined lower magnetic pole point 19a by insulating-layer 20b, flattening of the 
front face of insulating-layer 20b is carried out to extent which forms the same field as the front face of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/25/2004 



Page 13 of 15 



lower magnetic pole point 19a. That is, the level difference of the apex section containing the thin film 
coil 24 of a two-layer eye becomes low [ part / of the thin film coil 21 of the 1st layer / conventionally / 
structure ]. Therefore, in case the up magnetic pole layer 25 which contacts up magnetic pole point 23a 
partially is formed with photolithography, it becomes possible to reduce the difference of the thickness 
of the photoresist film in the upper part and the lower part of the apex section, consequently to attain 
detailed-ization of the submicron dimension of the up magnetic pole layer 25. Therefore, in the thin film 
magnetic head obtained according to the gestalt of this operation, the high surface density record by the 
recording head can be attained, the laminating of the coil can be carried out to two-layer and three 
layers, and the engine performance of a recording head can be raised further. In addition, it becomes 
possible by using an inorganic system insulating layer as a mask instead of a photoresist in the case of 
the photolithography of up magnetic pole point 23a and the up magnetic pole layer 25 to realize more 
detailed-ization of up magnetic pole point 23a and the up magnetic pole layer 25 to high degree of 
accuracy. Moreover, similarly, when forming up magnetic pole point 23a and the up magnetic pole layer 
25 by spatters other than photolithography etc., since the effect of the level difference of the apex 
section is reduced, detailed-ization of up magnetic pole point 23a and the up magnetic pole layer 25 can 
be attained. 

[0093] (7) Furthermore, with the gestalt of this operation, since the ramp of a photoresist pattern does 
not exist like the conventional example, both the 1st and the thin film coils 21 and 24 of the 2nd layer 
can be formed in a flat part, and, as for the hindrance of magnetic-path length contraction, the distance 
to the location of the periphery edge outside a coil by the ramp and throat height zero does not become. 
Therefore, with the gestalt of this operation, magnetic-path length can be shortened and the RF property 
of a recording head can be raised remarkably. Incidentally, with the gestalt of this operation, since it can 
design by 0.1micrometer-.0.2micrometer of the alignment error of photolithography, it becomes possible 
to reduce magnetic-path length to 50% or less of the conventional example. 

[0094] (8) Moreover, without saturating with the gestalt of this operation the MAG generated in the thin 
film coils 21 and 24 on the way, even if the width of recording track becomes narrow since the magnetic 
layer of up magnetic pole point 23a and up magnetic pole layer 25 grade is formed of high saturation- 
magnetic-flux-density (Hi-Bs) material, up magnetic pole point 23a and lower magnetic pole point 19a 
are reached effectively, and this can realize a recording head without magnetic loss. 
[0095] (9) Furthermore, with the gestalt of this operation, since the up magnetic pole layer 25 formed on 
up magnetic pole point 23a which determines the width of recording track is not exposed to a truck side, 
the side light by the up magnetic pole layer 25 is not generated. 

[0096] (10) Moreover, with the gestalt of this operation, since it is thinner than the up magnetic pole 
layer 25, even if much magnetic flux flows [ up magnetic pole point 23a which determines the width of 
recording track ] from the up magnetic pole layer 25, since the distance between the up magnetic pole 
layer 25 and the record gap layer 22 is short, it is lost that magnetic flux is saturated in this part, and an 
over-writing (overwrite) property and a nonlinear transition (NLTS) property improve. 
[0097] Hereafter, the gestalt of other operations of this invention is explained. In addition, by the 
following explanation, the sign same about the same component as the gestalt of the 1st operation is 
attached, the explanation is omitted, and only a different part is explained. 

[0098] [Gestalt of the 2nd operation] Drawing 9 (a) and (b) express the configuration of the compound- 
die thin film magnetic head concerning the gestalt of operation of the 2nd of this invention. Although 
the thin film coil 24 of the 2nd layer was made into the structure completely embedded below the front 
face of up magnetic pole point 23a (i.e., the inside of 20d of insulating layers by which flattening was 
carried out) with the gestalt of the 1st operation, when thin, in flattening processes, such as CMP, the 
front face of the thin film coil 24 may be exposed for up magnetic pole point 23a. With the gestalt of 
this operation, in order to secure the insulation between the thin film coil 24 and the up magnetic pole 
layer 25 in such a case, the insulating layer 30 by the photoresist of 1.0 micrometers of thickness is 
alternatively formed between the thin film coil 24 and the up magnetic pole layer 25. Since the other 
configurations and operation effectiveness are the. same as the gestalt of the 1st operation, the 
explanation is omitted. 
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[0099] [Gestalt of the 3rd operation] As shown in drawing 10 (a), (b), and (c), the process which forms 
the thin film coil 24 of a two-layer eye is the same as the gestalt of the 1st operation, but after that, the 
gestalt of this operation covers the thin film coil 24 with the photoresist film 31, then it forms it so that 
that point may not expose the up magnetic pole layer 25 to a truck side on this photoresist film 31. In 
addition, this drawing (c) is a top view taking out and showing lower magnetic pole point 19a of this 
drawing (a) and the (b), lower connection 19b, up magnetic pole point 23a, lower connection 23b, and 
the up magnetic pole layer 25. 

[0100] With the gestalt of this operation, unlike the gestalt of the 1st operation, after forming the thin 
film coil 24 of a two-layer eye, flattening by CMP does not need to carry out. Therefore, a 
manufacturing cost is reduced compared with the part and the gestalt of the 1st operation. In addition, 
since it is formed in the part to which the thin film coil 24 of a two-layer eye was made into five 
volumes, and flattening of the thin film coil 21 of the 1st layer of six volumes was carried out, the 
distance from the periphery edge of the thin film coil 24 to the location of throat height zero does not 
serve as hindrance of magnetic-path length. Since the other configurations and operation effectiveness 
are the same as the gestalt of the 1st operation, the explanation is omitted. 

[0101] Although the gestalt of operation was mentioned above and this invention was explained, this 
invention is not limited to the gestalt of the above-mentioned implementation, and is variously 
deformable. For example, in the gestalt of the above-mentioned implementation, although up magnetic 
pole point 23a and up magnetic pole layer 25 grade explained the example which uses high saturation- 
magnetic-flux-density material, such as FeN besides NiFe (nickel:50 % of the weight, Fe:50 % of the 
weight) and NiFe (nickel:80 % of the weight, Fe:20 % of the weight), and FeCoZr, they are good also as 
structure which carried out the two or more kind laminating of these ingredients. 
[0102] Moreover, although the thin film coil embedded in the crevice adjoined and formed in lower 
magnetic pole point 19a was made into one layer with the gestalt of the 1st thru/or the 5th operation, it is 
good also as a laminated structure embedding the coil more than two-layer. 
[0103] Furthermore, although the side attachment wall made the perpendicular configuration lower 
magnetic pole point 19a to the lower magnetic pole layer 18, you may make it prepare the inclined plane 
(taper) of about theta= 50 - 70 degrees with the gestalt of the above-mentioned implementation, 
corresponding to the thickness of a coil. By considering as such a configuration, the saturation of the 
magnetic flux in the connection of the lower magnetic pole layer 18 and lower magnetic pole point 19a 
is controlled, and the flow of magnetic flux becomes smooth. 

[0104] Moreover, although the gestalt of the above-mentioned implementation explained the structure 
(recess structure) which forms the up magnetic pole layer 25 in the location which retreated from the 
truck side, it is good also as structure of exposing the up magnetic pole layer 25 to a truck side with up 
magnetic pole point 23a, by thickening thickness of the up magnetic pole layer 25 relatively rather than 
up magnetic pole point 23a. Even if it does not consider as recess structure by this, the fault which a side 
light generates by the up magnetic pole layer 25 is cancelable. 

[0105] Furthermore, although considered as the structure which embeds the thin film coil of the 1st layer 
by the insulating layer with the gestalt of the above-mentioned implementation in the crevice field which 
adjoined lower magnetic pole point 19a, it may be made to make the whole crevice field into the 
insulating layer of the inorganic system which consists of an alumina, without embedding a thin film 
coil. In addition, although the gestalt of the above-mentioned implementation showed the configuration 
whose up magnetic pole was made, respectively corresponding to [ magnetic layer / 2nd ] corresponding 
to the 1st magnetic layer for a lower magnetic pole, the configuration which made this correspondence 
reverse is also possible. That is, it is good also as a configuration whose up magnetic pole was made, 
respectively corresponding to [ magnetic layer / 1st ] corresponding to the 2nd magnetic layer for a 
lower magnetic pole. 

[0106] Moreover, with the gestalt of each above-mentioned implementation, although the manufacture 
approach of the compound-die thin film magnetic head was explained, this invention is applicable also 
to the manufacture of the thin film magnetic head only for records, or the thin film magnetic head of 
record / playback combination which has an induction type MAG sensing element for writing. 
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Moreover, this invention can also be applied also to manufacture of the thin film magnetic head of the 
structure which replaced the sequence of the laminating of the component for writing, and the 
component for playback. 
[0107] 

[Effect of the Invention] Since it was formed in the shape of ** on the 1st magnetic pole layer according 
to the manufacture approach of the thin film magnetic head concerning this invention, or the thin film 
magnetic head concerning this invention while dividing the 1st magnetic pole with the 1st magnetic pole 
layer as explained above, the insulating layer which consists of an inorganic material can be embedded 
in the crevice which adjoined the 1st magnetic pole. Therefore, by the edge of the truck side of the 1st 
magnetic pole, and the opposite side, throat height is specified, location fluctuation and profile 
aggravation of the edge do not arise like the conventional photoresist film, and the effectiveness that 
exact control of throat height is attained is done so. Moreover, since the 2nd magnetic pole which 
counters the 1st magnetic pole is also divided with the 2nd magnetic pole layer and formed this 2nd 
magnetic pole in the back side for a long time from the truck side rather than the 1st magnetic pole 
While being able to carry out [ detailed ]-izing of the 2nd magnetic pole to a submicron dimension, the 
flow of the increase of the touch area of the 2nd magnetic pole and the 2nd magnetic layer and magnetic 
flux becomes smooth, and the highly precise thin film magnetic head can be conjointly realized with 
exact control of the above-mentioned slow height. 

[0108] Moreover, if a thin film coil is embedded in the crevice which adjoined the 1st magnetic pole 
Compared with structure, can make low conventionally the level difference of the part and the apex 
section, and it sets at a subsequent process. In case the 2nd magnetic layer is formed with 
photolithography, it becomes possible to reduce the difference of the thickness of the photoresist film in 
the upper part and the lower part of the apex section, consequently to attain detailed-ization of the 
submicron dimension of the 2nd magnetic layer. Therefore, the high surface density record by the 
recording head is attained, and it becomes possible by carrying out the laminating of the coil to two- 
layer and three layers to raise the engine performance of a recording head further. 



[Translation done.] 
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a /unfiles i jesb 3 <Dtmm t im% h wmm 
iz*m?zt mmt ■* 2 5 izimmmn 

mm2 7 ] mzmcommzmmmuz* m 

tfWrflL fittEttaiOM** *<^ffijWRKS2<0tt 

fries 2 <o«ffi« J: v^fflft snfc«w)*ei*JiJifcttiE 
&2<m&mmmh^)i*®m.^hwm2t>\z 

[ if 2 8 ] frieffeioffi^i ttmmmzi. 9 a 

fIieS2c0E«ifc<J;lXfi!!O^®± 

tfries 2 <o«tw«r«si- * i k mmt ?m *s 

2 7tieiJc0fSJlfiB^^-y FOfiJim 

29] set, a^ai Lmemmmskm? 
2 8<o^-f at* 1 jmciea&^siK58^-y vvmtu 

[000 1] 
[0002] 

■O*. »KB»'W Hk LT(i. 

tit (JUT. MR (Magneto Resistive ) klB^f . ) 
Sr^-tSS^^-y H k S-Rl L^«tiS^1g^^f!l»8S\ 
^•y K^/5<fflC^ixT^|>. MRfg^kLTJi, 
ffi&SySfii (OT. AMR (Anisotropic Magneto Resi 

stive ) ktet. ) w&tti-hmm^tzAMRm? 

k. ttmfmtn. (OT, GMR (Giant Magneto Resi 
stive ) klB^T. )»*£3fT6K*fflvVfcGMR*?- 
k* { *>0, AMR*fJfu/;S^7 H{iAMRA.. y 

itB^-y HliGMR^-y Hfc»ftffl4. AMR'Vy H 
ti. iBie^^JS* J l^t''yh/ (^f) ! SriSil. 
W±^-yHkLTfi]ffl§tt, GMR^-yHtt, ffiieU^ 
«*«3^t*-y h/ (-f y^-) 2 $-j@iSS^-y Hk 

ixmmztvxm. 

[0003] -f&mz. AMRMii. MR^Sr^-tlK 

a.mmbLtzh(Dx\ watmizz^x^h. ztaz 

«flBtfc*->Tk>4. GMRS&^A^-T&^^^XA 
WivKo*^S«*<fcO. •?-<7)^*-XA(; < J:->TG 
MR®ff)®mm*)<$ib&. GMR^kLT(4, mfeTG 
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[ooo4] mumzfrMi-hmm ix 

fi, A-^-yfs, nmz. MR>M MRA/( h 

MR«^)xT^r'jy^nioio*»*>^R«ii*o 

mtX'CO&Z (*3) £V>3. C<OMR-a-( Mi, * 
515, X7^TU y/iBOjllIWlROWejIfc J: SOW 
S*i4. frfc, ZZt,z^mT<TV>7m (ABS) 

0, hy-y?mti>^0. 

[0005] W£^-y KtfXMBrtlifctt-jT . 12 

#g?>3*>, Gg$ft£S*>*C(i. BMEfiHftlc&lt 
h\-y-y ?m&&±.tfb£3itl t t>6. **>fctf>fcii, IS 
»4f> 77 (write ro)*ft£T*0J:Tt3nfi8*l*: 

TMi (jkfajk-^) axismmm < hyr*- 

?uy*-f-£X'm< ltzmhyv7ffi&cr>im^»; 
BJ3*lTV>ft. 

[0006] lEfi^y KOttl6fcifeJW4**>ft0>»H 
fcl/CJi, XU— WWh (ThroatHeight:TH) 

»#> <oss *v^. leu^-y \t<7xmm±.?> 

£#>t(i, xa-h-M VOffi'MktmttiX^h. Z 

mmzxnxmwztiz. 

[0007] mmm&^-y v<m.&<7)fo±.<?)tzMz^ 
m-hzttfwmx'hh. 

[0 0 08] -I-IT, 01 1 (a) . (b)JM02 4 
( a ) , ( b ) £#b&LT, flawaWKHW^y K4>- 

-fft. 

[00093 t-r. m i i tosuci ? wxiir^ 

r-fy^(Al 2 0 3 -TiC) £<9%&&moi±. 

t:. euarr^s* (itfcr/i'S a i 2 o 3 ) 

JOfcftfftWIl 0 2$-, **?5~1 0/*mg*tf>W»? 

(N i Fe ) *>£>&ftW£^-y h*ffl<7)TS5 v-^ HJB 1 
0 3£JWft. 

[00 1 03 HI 2K^U:i o fc, TSPv-^ 
K110 3±t, CTt(fT^5^Srl0 0~2 0 0nm 
U *H*t7/*Bl 0 4Sr^fi£-r 

ft. mz. ^m?rm 0 4±k, s^fflcoM 

R^i&ffiJS-f ft£tf>tf>MR|gil 0 5i&St+nm<7)^ 

tatwu * m> y/77 ■* ■cmao^t 

tft. m*X. i^)MR|H05(C*tt*y-H»B^« 



1 0 6 5r , J7h^7j£lCJ:0^fi!ct-i.. ft^T, 
Hdf>>y7 , Kl04. MRM1 0 Sfc^l/'J-HSi 1 ! 
10 6±(C, x-/PK*>'y7'J£ll 0 7£J&£U MR 
Ml OSfci^'J-HJIffll 0 6£S/-/PK4r> >y7 
ill 04, 10 7rtfc8HWft. x-JH*** 
•y Tffill 0 7±t. B^-y HkfEHK-y K*>jR*fcffl 
^*«JR*ffi. Hiif'^o-f (N i Fe ) 
BW3/xm^)±i5^-/l'H3)tT«aff(JaT. T»HM 
fcl&t. ) 10 8S:JgJSt4. 

toon] mz. mi3tz^Lt:Xotz. rmmi 

nm<nm§!* J r-yTmi 09Z&&?&. SIC, CL^ffi 
fj^f> y 7Jf 1 0 9 $ y * V 'J v 7y 7 -r £4 
->/U ±^SkT&lI©fc<7)tSI»>liP 1 0 9 
a£j£j£-fft. 81, vt. tf>->£&£4 9^--?a4 (N 
i F e ) ( F e N ) *>/?>^SfiB^«fifcJ: OSS 

warn 1 1 ojMnt*c, ± 

6. i^S^/^-yi 10afci9TaS«tffil0 8 
(Chemical and Mechanical Polishing: it^Rfflfflffi 

m) isawaip (x)u-^-ju) mm^mz* 

[0 0 123 mz. H14^L7ti3t^ 

1 1 o*~?x? ttx 4 >7iz£->xim*v 

•yrmi 0 9kTOTSSl 0 8kS:^0. 3-0. 5// 
miMSx-y^-y^-tS. T^fi5ffil0 8it'X-yf-y^ 

LThUAfliiit-r&ciktcio, ie?w$a^h7-y 

til) . ^V^-C. (UIi^3/xm£r)W^{fr;U5 

[00 1 33 XK, 01 5fc:^tJtidlc;, tfitMl 1 
l±t, Wx(iJ6^#Sti0s Milim(Cu) iO 

^s^s^ieu^y hwmi iB^iia^i i 

2*aHRWte#J*U St, ffe^^l 1 ltJitflMla 
>f;H 1 2±tc, 7tM^^hgSl 1 3$rS*ftS^7 
* h y y fy y < tt^w ^ - ycMt ft.au 

1 1 2^^k<OJt46CBr^<OiagE'tia»ia-f ft. W. 

a«3-f;n i4fcit^7* M^^xhKi 1 

[00 143 0 1 6 fc*L£i 3 lc» OffiftflW 
110, 7 * h l/y'X M^l 13. 11 5±K, E«K 

•y mnmmn. mta^-^^^^ii^s- 
?m±.m,mm <wt. ±ans«iitiet-. ) 1 1 6$: 
Mts. z<7)±.mmm\ 1 6(4, swsn^/n 1 
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2 , 1 1 4 <t o i> mn&mzh^x . Tmm i o 8 
k&mt. mmizmznz. m^x. ±.mmmi 

X. m3t^vVt5£Xffi£.^"/\ i <7)hy-y7ffi (X7*< 

[00 15] 01 6(Cfc^T, TH(iXo-|>yW h£ 
*U MR-Ht±MR>M hfc-WvfihJU/tH*. £ 

fc. P2W(ih^-y^ mm) mz&ix^i. 
[0016] «it^7 vm.&m%.?hmmt t 

X. .XD-NW hTH-^MR^vf hMR-H^c7)f|fi 

01 6tfc^T<9T'^t^id^x-f^..y^XTy 
^'(Apex Angle) j&tftS. COX 4 ^ y ;X7y^ 
14, 7*bU> ; XMKl 1 3, 1 1 5<DN7y7ffi»y) 
IIE<OftS£*§^il:&h±a5fi8©ll 1 6cr>±Wk<r)% 

[00 17] 

Z\ft±.Z-£llzte. 01 6fc^U:J;3:$rxu-Wvf 
bTH\ MR>M hMR — H N X-f^-y ?7,7y?)Vd 

[ooi8] mz. mn. *BW*E»£TOHfc-f * 

*fctf>fc, K9-y^«P2Wfctt. 1. OumUkTW 
7$.7a>^&tfm%i}ixX^2>. ZOtztbtz. 

x. mmizte. x vft^mmMmzft-iMmtt® 
wmmtmitix^z. 

[00 l 9] ;;t, fflUfc 7*M/yxh 
R (fflxJf. 01 607* hl/§£*Mtl 1 3. 11 

5 ) x-mbtixihmzmi.tf'ytzu i^uft (x>e<. 

iv) i i6mmizB&tz>z tmrnx-h i z.bx'$> 
i. 

[0020] ±ffim&&&thiimk txii. mm 

1WIHF7-26 2 5 l9^«fc*Six4J:-3tC. 7U 

±awff*»jsf x-f^ y^xa$w± 

ifct. ZVIXZV* M/y'XhJrifL^ 7* 
b 1/7/57 4 KiO^-xy/LT, #>r>%<r>tz#) 

[002 1] iaw^7W»Ttt. 01 



yiico^-v^jfc-f fl&->T. 8-1 

0jumJ2LhOW^**7*hU'i'**HRfc:J:-3T» If 

[0022] 7*hyy* r ?7-r«>ffiiMr(c. 
*tt, h5??P2W£jEWfcM»LT. $b7-y?fl§ 

mktz>Kfr<7)±.mimm&£ < msti z t 
xmmx'foitz. 

[0023] Z<D£o%Zkfrt>. ±Jfi<0fi!*MOH 1 
3-01 6<?>xnX'i>7ikltl£olZ. iEHK-y 
7 y 7<^j£{:MfrJ8«Bfc4§iS5 1 1 Of 1 . 0 jumfcl 
T<0h.9-y^«*»JfiLfea. ^OBffifttBSl 10 4: 
3-795£SfEfc&±g&B8«iJll 1 6 fc 

ttto-hs b7-y^H2:^-r 
«8ME%tt»l 10t. Bt**8l«W-*fc*><03-?« 
fc^rl»±a5iaE©ll 1 6 4:«)2ofc4MW1-**&&»«ffl 
SflTVi« (#13^62-245509. 1ffln6 0- 

1 04 o . zcokoizmmmz 2^m 
■t&zkizxo. --ftvmmMU 1 1 o srien** ? 

rm l 0 9 WlIK:iutt7S ^ dxhchwik: 
[0024] U*>U=ar*«A>s ^^JflSiSm^ -y Ht^fcv^ 

[00253 ( i ) t-r. m&>Qm.^v vxu. mm 

JfefflgPl 10«h77;ill 8*^iSV»ffig|5tfc 
5fc4S8Sltl 1 O0Mim<%Zk, 7*VVV?y74- 

{z&^xnf-y^'/ittf-kKZimfxB&zixh. % 

%-f5r0. hy-y?mcDMX. W«ia*C*JV^T, E8 
^»fii3»m^o h 7 -y t <7)(SI<7)a-7 y xt;X«t4 
WMU^fc. h7-y7SfcLT. 0. 

5~0. 6/inH£gfrfc£te, 85fii5fe«SI51 10«0h7 
77111 S^feJSv^M^MBaW^o-hA-f h^(0{4 

m^hy-y^mmizrti. *z 

mz. imT—?<owz&*tfX'Z%<%&k^of8\m 

tfuimmiix^ti. 

[0026] (2) <)c(c. fraOAdtC, $£*Wfi5^^ 

•y F-ro. 2^-sK$tt^_tspmso 9 ^oy--b<mmt 

m 1 1 0 lc i OiaSIK-y KcO h77 ^»e*^$^-& 
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m®&m i i 6{iK©t«a5 i i onuuzy* h v 

b 7 yaffil 18 (HI 6 ) BfrfcJWate. SOT 

awac** < iamavti t . ±««®i 1 1 6 we 

toll$b7y:7fla#JS<ft9. /N-Hr-f^^Kfc^ 
[ 0 0 2 7 3 ifc . f2SJK-y HO h 5 y ?(gtf&ttflL 

mzo. 5umaTiz%ix<&t. ±mmmi 16 

%hh. y?Sl 18 (016) mtf-bJU&Mt* 

■ wmum 1 1 o t±m.mm net (wmm-tt 
u *^?-f§mmmimmiizte^xi>m%& 

[0028] Z<7)£o%Ztfrt>. 1 0*5 

»tt*< . ±.&mmjs i" 1 6 t^rs 9 n>mztox? 
±.mmmi 1 ecomamxmmx'h^t:. 

[00 29] (3) Hfc. tt*oa»^? FCIittB* 
(Yoke Length) fctt<f iwfctfatTJbafcV^RIlI 

ii/iie^'y F £i:#T*#l>a<. a^;Wh*v , 

l/0^fc*£. ^n-WW b« 

fflcolB^K-y Ktt2Jl3>f;U«:«fflt-CV^. L*>L& 
* J <c>, ^*c7)ffi^,A.-y h'-m, liie03^f;PSrJg{RL- 
fcft, 3-f;P^ffi^^S:^fi!l-fS/v:a6t. 7=fM/y 
x\-mZft2um<r>mZTBf8.LT^&. -eofcrt. 1 
1 @ <n 3 4 ytoftJWB tteft* £ mSfc'bZ $rx4 ^ y 
?*»>WftKSfc.4. ^±lc2Jfgc7)3-f/^ 
JBtfW"*^ *«>IRfc:. x^^-y^xgSwfflMSPT'Ji. 

34 KilOX -y f-y^'T'^-f » 3 4 /Utfv g 

w *<7)tz#>. 2m%<n?4 Mty-®.mzwfcth<m 

tfhh. 3>O^JI*a*2~3;umT\ 5g£34;Ha$& 

5~5 5SO*&. 3^f ;KO^ig*^XD-byN^ h 
^>ffiBfi»4T4-5jum«|01<O2« (±Si5BtfE 

8K>4~5junu£g) <y)8~10Atm*^t-J>0. £ 

■f V/X^-Xtf 1 . 0jum/l. 0/zmOl 1^3^f 



rt^WrJBJfrf**^ 1«1S:6*. 2JIB£5£ 
B»*^3 4/P£iM>4*$h*>*$«l U 
mX'hh. ZZX\ ±1& 4 

iz 8- 1 0 u mtf&RtcZ b frh . dW-Xhe»*^ 
'Ntt^T* £*uWWil «H#tttf>ailf fcaift v tf: . 
[00303 *Wmfrfrh^£iz&?tX%Wzh 

mrmimmtiztizhi. 

[0031 3 ttz. *%pm&2<r)m\t. XD-hys 
HIW7*S ^ d y 6^)ffi»ffl Jnlj^ffi-C* 0 . IE 

wtmnzm-rzztiz&i. 

[00323 mz. *m&m3<DBmit, *v-h^ 

[00333 

•y Htt. aOWtciMSSii.. &^t?M&mzttft+&® 
OHKj&WH^ -yri^^LTWrSl-rS^ 1 WKflifc 
J:tW2OBWt*0iWr< fc t> 2o<Ofi5ttJlfc , m. 

zmiZ * s ^o i mt> i 2 mtiknmm? a )v 
k-ktthwms^^xh^x. &\<nrnmt. 

Z<ffil<r>WSEMkm\Lxmtfi.Zix&bmz. im*? 

mmizmsmiz^^tvkm 1 <mmb . mm® 
izm&ztizbmz, ^<b^\<mm<mmm 
nzttfath M?>%ttwfrt>n i <7)®&m?>-ij<r)mizm 
tmizBtfLZtitzimmb. im^vrmzfttxts 
i<D®mizttft-t&bmz. mt&#tzm?zmfrt> 
mmizfavxm 1 <om& x o t % < m^ix^m 2 

%b. Z<r)%2cDWmbm\LXBf&.Zixhb&lz. m 

2cr>mmcr>mi¥v >vrmb<rm®m<7)&ttm<m<ry}? 

&< b 1>-mzto^X%2<n®&lz®&mz1&<&istit: 

[00341 *mizx mmm^v ht-{±, m 1 sa 
mmtm ivnmiz¥mixB&zti&. ^t, m 

lcJ:0. xn-hyA-f b*<iE«i^a«$itS. 4?t. IE 

vy*m*itLxmi vmmznm&&2<rm!& 

m 2 <rm& b&2 nw.'&m b omMmmz+ttm&x 
m2<ommbm2<r)m&mb<7)®sm&iti)<&mz 

[00353 JEfc. .lftlMijWB*Sli"tv»*fRWrt(^» 
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*h]si/xmcr)m$cr)£tf{mZtl&. «fc-?T> 312 

[0036] *f6ifltc <k hWSmS^ ■/ YX'it. ±IE« 
BfcfcflD it , set: . t -t&zt & . 

[00 37] -f&;b*K *fS»»fc:J:Sif«affll^-yHT 
ti. »10J8flK)ia»«Eftt:*ti6i-t&iii^fe<^S«. 

[ o o 3 8 ] *fc . ^muzxhmsmssi^f vx-iz. 

1 0 0 3 9 3 J: satRSRa^-y KT'fcL 

&£olzBf&t&ffi&bLXhl:<. $>SUi. t&SM 

coffees 'j?%<ti>.mmu >w%mmzB&z 

tltzt&2<D$mmkt:iste£olzffif8,LTi>£\\ W 
(c . te^®^^ 1 tf)58tt« fc tfHRWORWBia^ * 1 
>y7JIfcW|^ffi<0£*fffii:JlftfW3 
HHBk <k o J: 3 tc UT t J: K 

[0040]**:, *SG8fc J: &SNROS(^-y K"C(i. 

[0041] ic. *&mz£znmt5^vvx'\t. 
m 2 <r>w.mmimmzttft?mk 5mwv>i®&& 
etc*jv^T. miammtzm&bxBfS&tiz&K?) 
ww&t, z^mi^tmmznM-th&mizio^xm 
2<wm\izw&Lxm&i&ixtz&2<nwmb*m 
t „• b.l m i toffimazvwi 2 cotmmtiztw 
s.wzm*m<r>w&tfm%zm&.b txhx< . ss 

fc. SS2^gm<DB»'Sil 1 <0«tt»«)**ii 0 1>£ 

[ o o 4 2 3 4fc . *%PAtzximmm^v vxa. 
m20)mtm<r)%mmtz*fto-ri>m®mm. ten 

[00433 ®=. *$HHfc J: 4«BfflWl^* K"Cl±, 

g i status!*. i nfmmmi&mzttm+z m<n 
mmzm<mwmz®^xMf8.zixx^hmfgLh:L. t 

v >. 3IfcfB2<0*ftgJia<. IS 1 -y 7JI 

k«BiaHiii:imwt:H-iiii:'Sr4J: 5 



[ o o 4 4 3 *?Mi:<t4ii^7 Hfli. 

teii^A- -y 7!&0>--}j<rmtf% 2 cD&mm zmoXotz 

Bf&Zti. SIC. ^3»EiiA\ ^<H. SB2?) 

mmmmmmz^i-m^mm^ham^ ? r 

Tt,tv\ glc. $S3^f^«kSil2W&tt/lk<of§] 

c as 1 & n us 3 offlm t im%&®.<oimmzm 
httxm^titz^<t i>in<vmm34)m&ttz 
m&bLxi>£\>\ ttzs w.3<r>tmmi5£vw)$m 
mtf.%2 <mwmm*z * •> rm t nmwnwtm 
bmmitzm-wbtc&xdizBtfiztix^hffitfLb l 

Xl>£\\ 

[00453 mz . *%mtz x h mm$^ -y vx\z . 
K»aj Lm<mmim$mttffittz®f$Lb ix i> x 

[00463 *%pmz±mmi^>y wsmftSi 

(4. fiSSS5WtiSS5*i. B.oiE«iK«!(c*tm-r6«|<0- 
»2«afi**W^<kt)2o«Htil: > flSmSrfg 

^s-^^Jt^w i mhh^i2mw±<mm.?4)Vb ^ 

-rsisk . ^< k i «w»oEflw*jc«i6rt- 
6flW)R«iB*»^» i mmco-ircomizmxam 
jkmwhtc&wfcmtmmizBmhiMb. 

< b imm 1 <9Efl&<D±KiEI*^ -yT-SSrmL/i 

tzmxmm, 1 <ob»j: o »rtw-4xsk . ^ 
T.mb^tsi><7)X'h&. 

[00473 *fMBK: £6M8i^-y H^WftfittT 

*u ^KRtmtc j: o 1 m&iz 

m&LxBtf&tih. ®.ix.m nomnmmmz 

xn-h'^ W&ZlzZfL^&ZblzXL xn- 

h'\4 btfmmizmfeztiz. ttz. sax+vrm* 
itLx%i<r)m&zftmh&2<nw&n&%tf. mi 

WB«J:0t>*<»JfiS*i6»T, &2commbm2cr> 

mmb^mmmtmmti. m2<mmbt%2crm 
mbnm&mnzff&mzKz . 
[00483 *muz x twmss^v mmtmx 
a. ismmztatx* mz. MTomkbtizbtf 

[00493 -rtcb*>. wmzxtmsmss^'* 
mmmx'it. micommm^ibmmiz. %2<r> 
w<m<r>zi§mMzn\ftt smt ^Mm^miw<7)& 

MfctJWt. «1^0£tt)HlcK»t-cmi^>i»»(»S 
fi!c-ri.i:ftfc. »2tf0fiBES$rm-r«.i:|5l^fc. ^20 
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mz&^x, ^om&mm&ix. %ic?>t%mt 
mimmcom 2 <nwm*%mh x 0 t ix t «t 

[o 0 5 0 3 ttz. *%wiz±mm&ss,^>v Fosut 

*<7)®mirfi<^&tftmmmf8.ztix\ l ^&®mz 
eat*-* j 0 izMj&tzxmz'kttj: 0 iz lx t «k < , 

< . . ■ » 2 <ofgMUf ^35 1 coKtta t ^mss or 
mwbnmizft-wbK&ioizy-mit-f&Tm 

%tt±olzLXl>J:^. 

[0051] SC. &mzX&MB85(^v HOSJJt 
^•Cli, *io«flK)ia«iKfWc«ifli-t6liifc:»ofe 

2 OiKfiii: 0 fc fc< I2j£-f & J: 3 LT t i v 
[ 0 0 5 2 ] J: 6»ltBa«^-y H<0tBt 

umx-u. mm a wmummt. * 1 ot&s 

*^j*3ftTV**««rtfc^1-4J: 3fcLTfc J: 
[00 5 3] HtC. *J«BC J: 6»RBt«^v Ktf>«it 

±t£8*+ 7/ij«l. las^f-v •/ rmuzm 2 

oimm<7)±.iz>)?% < 1 1 1 «o?sisa 4 ;i^j$. 1 . 
av^«M3-f 1 ns* 3 ot&BJi t lis* & fit! 

[0054]**:, *«W(c J: ItiOmSS^v KOfffi 
ffitf>f£l*JI£, •e^®* t SI2<omfii^afflkP]-ffiS: 

wrtwtidfcTfflftu 3i2o«affifcj:tPp 

0aa?«fc»JftL3fe», S&2<0B&ffifcitffl!!Oife&!_b 

[0055] sic, *%wiz xmmsisn^y nona 

moists £olzLXi>X\.\ 
[00 56] 

[0057] CmcomfrOSaSO HI (a) , (b) 

&v%u27 ( a ) . ( b ) ii, *n*ti. *m?>m 1 
m&'wFom&TU&m-titcox'hh. 01& 

OLB7fc8Vvc, (a) \i.Vy-v7W (ABS) Kg 



a:&»T3n£*u (b) \mm%r>v y-v9mzy-'ft 

[00583 t-T. 07 (a) , < b ) fc#!HLT*H 

fflL-N-fH* (OT. mz.^vVKk^o) lAfc.lE 
IfffltfM y^r-f rEUK-sr Kg? (WT. leHK-y H 

[00593 ff£^-y Kg? 1 A{i. (yUtfT/PT < -y 9 

. (ai 2 o 3 • Tio a»fcfc4»Ki i±tc. «i«r 

SflfclftWil 2. M^fafl^T/PS-^A (FeA 
1 S i ) \,Zi. m$&tltzTWs-lVYm\ 3. Wttf 

xitLxmmmi&®(UT. mrr^v^) i5<^ 

r«i 4±ttt, (Ta)^y/xf 
y (W) *OMRi«cl£ttLsOri.vffflfc:J:0»jRS#ifc 

Ml 5a^MRll 5iC«SSWft:««S*l-C^*. MR 
5Ji. Hitf^-7n>( (NiFe^) ^.y^r 

;K N i ) -rj>N*;l/ KCo) ££&£:'fiB^ffifii20>ll£ 
^-TI.#a«f4{cJ: , )^$/tTV^. MR^15fcJ; 
l^'J-FiSg^® 1 5 a<9±fcli0iJ;tlfT;P$-N: O'iS 

RH 1 5 fc 'J - KSSi 1 M I 5 at &is-)V H df-r «y 
14. 1 7ISC«iftS*lTV^. MRH815J4, 
m:RSt-*t»OTtt«r<> AMRBK»GMRH»4^ 

[0060 3 faSiK-y FSS1 Bti, CltOW^-y h'SSl 

iaaaffifeAWEfl^-*- -yre2 2 *^LT±aBBS*» 

[006 1 3 **»«)«BrCli, TSi5lSfig(4, y-;i^H 

vT® 1 7±fc»*S*UtT«BaBI (TSlfcK- 
)V) 18t, h5-y^B5(ll^t5V^TTgPllS®18±l: 
JttRS*lfcT»SMBfe«« (Tg|5--K-;^-yr) 1 9 a 

timztixto*). hyvtmmizto^x. rmsmM 

» 1 9 a±WB*¥* -y 2 2 *Blfc:LT»jft*iU: 

±a««Bt«a5 (±s?^-;^-y r> 2 3 a t . 

aWMBt««2 3atc«)l«-4i:ftt:, ttaoa-f;^ 

^tfX-f<.-y^X|f|5(0±ffi^ot^fig$n^. 3-^ 
S5S:«*al»±a55a®l (±«»K-;W) 2 5 fc Icj: 0^ 

>v?l&t%tt®<r>m. (07 (a) Kfclrvtfcffll) tfc 

v >t . mmm 2 3 b tj xmuwm 1 9 b 1 
xrmm® 1 8 1 mtmizm-ts ztix v . 

[0062] _tSflg£g&2 3 b<7;®J4TSI5«^a5 1 9 b 
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mmx-it. ±.m$m®2 3 b^mtu^Fmsuu 1 9 b 
0mi.*)t>**<iox»h. t«««*i9 

t i ouhbsji 2 5frt>rmjm 1 s^&m^gE 

[0063] JJUtOTWaail l 8 . TtffltS&Sffi 1 
9 a. Tffi$tt8 19b. ±m.®9o%& 2 3 a. ±35 
««B»2 3b*jJ:tf±«a»«2 5tt. f*U 

am&a&mmm (hi-bs«). mim i f 

e (N i : 5 0fi»%. Fe : 5 0**%) , N i Fe 
(N i : 8 0fii%, Fe : 2 0*fi%) . F e N , F 
eZrNP, CoFeN^rifKiO^SilTV^. 

[00643 imm^-v m 1 bt«. ±s5S8®5fc* 

»2 3 afc»rt-f *Tan»Kawfe«MWi 9 a(i. 
«BI»#*H»^fcilllLfcH.M (Trim) ffjifcfr 
otv^. itlfciO. F 7 -y 

[0065] fcfc, ^WtWJKiJCtJV^Ttt. T»«ff 
JS 1 8mmX0f& 1 WKttJi, TgRa®5fe«^ l 9 a 

mM&2 3 a#*»Jfc>* 2<7)&fiS, JhfiRBSfl 2 5 
##ISHJi<7)8 2 O&ttJI iZ*tl?tltfm LX ^5 . 
[00663 *HiS«D»ffirC{i. 1 JIS <^VIKa -f ;P 2 

1 (i. TMii 1 8±OTaW®tffiS5 1 9 a fcT$ 

«^i9bt^«oiaa5^«icmsnTv>a. 

■ 2 0ajWBSS*i. £<9&liJl2 0a±fcjII£:M^ 

2 ltfBift&ivO**. 5118:3^2 lco:M/HtKil& 
at^ObKiOStf^ftTfcO. Zcr>mM20b 

. o^ffitTanaffijfessgpi 9 aco«Bt* { i5i-ffls-fi)S 
2 1 ^^'tt. ns&xm* i)V2 4* stfx^r * y ? 

xa5^SH*%<5roT^I». tt*12 0 atf* 

1 vmm. mm 20b i/wmm 2 m. 

[ 0 0 6 7 3 ¥ffl-ffc$ftfc*gtiUf 2 0 b fcit^flita 4 
IV2 l±Mtm$**'yTW2 2A<5£4l/O^I>. 
E»*r> 7 TJI 2 2±^±g|5lKS5tJga5 2 3 a t ±»» 
^SP2 3 bb^nWMWAAMtMM 2 0c 

£tf>«6»M2 0c±fc21B<Z>»»34A' 
24jWBftSilTHS. i<0«K3>f^24{4«itfr 
;l^*^&l>fe*S«2 0dKJ:9?I;b*n:^|>. ico 
*6&1 2 0 d^*%BB<7)fl!!WtetS®tW^LT^|, . 

[00 68] *fe»«2 0 d_htcti3— ^gP^Jftia&Jiai 

-3-M2 6tcJ:0Si?nTV^. EM*L$r^ 
jSffi?3^2 1 , 2 4{il&l*/I2 0bfcie*S12 0 

[0069] ^<DKSv^ y FTIi. H£^y K« 1 Afc 



l ^«5Rr a? *» 4>flMBtf>R*ai Ltffffcfi & t *C . 
EflK-y F»l BfcStvC. SHR3-OU2 1 , 2 4fc«t 
« . ±.m®9v%& 2 3a 2:TattS^Bffi 1 9 a t CO 

mnmgMOM&wfi ixwsht <x^zn ixmtf 

[ 0 0 7 0 ] <«=. JJM^itBIHBR^-y K^RJBttr 
[007 1 ] *Wt^«JBl(cffi4HJt*ife"t[i. £-f . 

• Tio frt>%&&mi i_Lt. witfxA' 7 ^ac 

£*)mUfT)U$.-f- (Al 2 0 3 ) «k 9*r£t&ttll 2 

#3~5jumggOJP«:'J&£-fS. 
12±fc, 7*bl^'7>F$i$r-?*?i:L-C. 
CT, A-7Cf (N i Fe ) £*&3/xm*)flWiTj«ll 
WKMLT, 84^* FJB*>T»5/-/kFJil 3£^ 
WitfXAy^ifcttCVD (Chemic 
al Vapor Deposition ) j£tC<J: 0^4~6/im(7)Jf §<7) 

it-ti. 

[0 07 2 liXtC, H2t*UcJ:5C T*2^-*H 
Ml 3±(C, 0iJi(fr/W5-fSrl 0 0~2 0 Onm^lf 

ao^ttt-fl.. ^V%T, CicOMRfSl 5 tC*tt£> 'J - 
r-Wll 5aS-'j7h^7ffilc:J:0^fi!c-rs. »:v^ 

5 a±(C. v-^HdfA' 7/11 7 SrJgBfeL. 
MRU 5feJ:VJ-F«HFJil 5a^y- ^F^-v y 

rm 14, i7rtc«BBW*. 

[0073] «!V^T , F^fA- y 1 7±fc. W 
ilfn-7D>( ( N i F e ) J: D^^iSU^-^FS:* 

fc^TSsai®! (t»#-/p) 1 8*, m . o~i . 

[0074] mz. 03tc*UcJ:dt, TgPlK®Sl 
8±(C, Tmm&®& (m-K-^f-rr) 19aii 
•tl^SP^gPl 9bS:^2. 0~2. 5 m^JI^T 
C13T% TSB«fii^gi519ali, fOh7 
•y?lffl05fcSggP#MR (GMR) F^)d[S<7)jfi21 
(CJ5r4J:dKjS»U. ®&ilz, F7-y7ffiOR*f(ffl*U 
o-hyW F^O{aafc^S«t3^-fl>. ^rfc. vicOT 
^la^fe^g? 1 9 aiJ £l/T&®1fc& 1 9 b li, Kr^O 
J:dtNi Felfcoy>o$^cJ:0^«L'Ct>«t<. F 
eN, FeZrNP, C o F e N&fc'OX/W 7jgKJ: 

[0075] m^X. ^BtC W^.tfXy\--y ^ffii^Ji 

0. 3-0. 6Atm<0teMi®2 0aSrm-tl>. 
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[0076] mz. H4c«Lfcj:dtc. rmm^ 

51 9 afcTSJtaS l 9 b tem&AZtdzlBMM 

flttfcrWWtt-^ffifc.kO. «itf«(Cu) J: 
9&&i£$M2li^'y Kfflm«lo*I$S=M^2 1 
fcl. 5-2. 5^mO/S^T'^-ri.„ 
[00 77] &tc, H5(c^L^J;^lc, Affile. x>< 

3. 0~4. Ojum03ttlM2Ob£»j£L,fca. Mi 
IfCMPiSCJ: Olffl^fML. TSSBffijfcfflS 1 9 
a <0?lffi£fgffi $ 6 . £ <T> b « . ^Qfc^BJBTJl . 

2 1 tf)fWI> 2 m i «0^1 a4>v24b owmvM 

[00 78] ftlc. 06tc^L^J:p{c, x/^ttfc 

0 . 3 /z m<OE»** y T* 2 2 6 . EH** 

•yT1§22l}. T^S.i-<^m. mitT)U$-*7l* (A 1 
N) , ^'javlWHWR, ^U3>Hfl;ft3R<0tm*if 

-V 77*1 2 2 £ 7 * h 'J V /5 7 <f -lei ijy^-xy 
±S5^fcTS&fiifc^8affl^llP2 2a£^ 
JOT*. 

[00 79] a^T. l2lf^r J cy7'Jl2 2±f;:|2£iK-y 

^f77) 23a£7*h'J 7^57 -r -fcj: OJBlOT 
*. -f&fc^ I£il^-y7 , 12 2±(C, Mitf*"? 
?j££J: OKttnflDRffJKtt^ ( H i - B s«) . 
IfNi Fe (N i : 5 0M%, Fe : 5 0«*%) . 
Ni Fe (N i : 8 0fi*%, Fe : 2 0MM%) . F 
eN. FeZrNP, CoFeN^irtW^. KV 
2. 5~3. 5;um<r>B&fi&S£^j£i-*. a^T. 
gj®f£\ 7*hU^Xh7*7£ffiV^dW;UfAr 

3 b z&mh . ±sia&5fca8s 2 3 a & * ixts&a 

52 3 bte7* yvi;xyvx9<r>Rb*)\,zT)V$.i-m 
<mwm8iJBlz£&'?z7Zm^XXyi-yrtli; 

XBf8.-f&£olzlXt,]:\,\ 

[ o o 8 o ] ^ zx\ xmmco&mx'ii. ±sat&5&s 

S23a£. hy <y 7ffi*>£3!fflOfcTS8ffi3fcfl8S 1 9 
ai9fc*<«MW*fc*fc. ±S&aS2 3b£TS 
J8«8l519bJ:iJt>6ffi<»*U ±S&aS2 

3 b<o+*<aHCTS«as 1 9 b m» ztii xoiz 
ti. 

[008 1] ttV^T. ±SBSfi&5fcigS2 3a£-?X?fc 

mi 9a$rees^wtcx.y^-y^-ti>. 



±Sttffijfc»SS2 3a*-7*7i: Lfcffl*&#;* (C 1 
2 , CF, , BC 1 2 , SF 6 30 (CiSRIE (Reac 
tive Ion Etching) £<fc«9. 1211 ^f-v y7*l 2 2 £>MiR 
WtcH^Lfctt. RaiLfcTStt«ifc8SSl 9a£. B 

v. mtttKrnjxv^v/izx^xmo. 3- 
•y^^EK-rs. 

[0082] awe, ^ffltw. miiix't-vfmtMi 

CVDj£KJ:9. ffilffiftO. 3-0. 6jumOffl*.Ur7 
/U5^jK>&4«llM2 0c£»jiW-4. tiL^X. 

tma2 0c±.i l z, mufwg*>izmiz±L mm 
iicu) i. *)%m®8L<r)sm^"/ m?>2®&<m 

&zi4)V24*l. 5~2. 5um<7)m*X-Bl8.-tl. 
[0083] £Sfc. mUfA'tyfmtWt 

d^^B2 0c(i. Tfrsi-izmb?. zmmm 

( S i 0 2 ) Oft3S ( S i N) 
^O^BKLTtiO, av^T. 0|itfCMPi6(Cj: 
0 . ±MmmM&2 3 a«J:t^Jb»8»t»2 3 bco^ 
H^Effi-f S J: 3 fctfeMiJS 2 0 d it^SJi 2 0 c £ 
l7f>y'Uieii«20c, 2 0dO£tffii:_fc.a5S&ffi 
5fcJS&S52 3 afeJ:tX±95«a«l52 3 bW#^Bit**^- 

mmfctz>±oiz¥mit?&. 

10 0 84] mz.mnZvkUcXo ^ttf±§558l 

a^xy\-<y ^s*if<o*ife(cj: o . ±.mmm2 5 £*<j 

3 ~4 /x mOMMZfttitfh . CLO±IMffi«2 5(±. 
h?»^H»»feJlT. WR3-fiU21. 24J:01>ft 
^EStCtJV^-C. ±gi5«aa52 3b£^LT, TS5« 

as 1 9 b b tmi. Tm.m 1 8 bm&mzmzz 
to,. &mz. ±umm25±£. mmxj^vm 

t l z£<OTfr$i-£ r )%Z>9m#)3 0um<?>*-'<-3- 
V\ l2IIK-y FUJ;W!i\7 KWh7 7?ffi ( AB 

s> zmmtzbuzi.*) . awBBR^H*%R-r 
4. 

[0085] ^ri3. 08(i. 4m<0«»(Cfli£}iKB 
®muX£fiom0mB£$kLX^Z>. Z-tit><rmizto 

byN^f hTH{±, te»«2 0aoatffii5^M!i<?)ja». -r 

HJiGMRyN^f hb-WcLX^ltzib. TH=GMRyN 
Ihbtct. =5rfc. WK3-f^2 - ltUiy-HJSHF2 1 
a<0-#O3»#lga£ft-C^£„ ^0'J-hW2 1 

5 izmm tltz V - H 1 5 a<Oftl^«Si5t,igt 
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<wffi\$&im>*-y Fss mm?) iz&mznx^ 
[0086] tt±.cr>*mm®m.Tii. ? 

Z%hZttfX'$Z>. 

[0087] ( 1 ) £V , *|8»tf>je!RTJi. TOT® 
*\ T»BS^SU9afcT»B»il8i:lC2#ffl 
U TSMftiSSB 19aJ. TffiBSJI 1 8c7)¥fflB 

20a. 2 0b*TSffl^S^19afcT»Sa»l 

9 b t coracoDflsurtcawatf ; t s.^t. 

2 0 a<0T3&&j&SSI( 1 9 aflgtf>Jg» (-f 

Xo-h;vf Y<r>JEWj:®Wtf^mzti:h. HK. MR 

[0088] ( 2 ) *SUtO«!B'Cli. ±gPHffi 
5fcffi3523 a£, TSB«fc«8l 9 a J: 9 
*S J: 3 te L*<5DT\ J«®5tti§g|5 2 3 a ^TgPKffi 
Sfcffigff 1 9 a fc PJ t Jl§ k Lfc*£fcifc*T . ±.&Wm 
SfcJggff 2 3 a t ±&Wm 2 5 fc OigMffi® * * * < "f 

zzttfTZ. ^<m^x'<nmm^¥$mttch. 
mz. xmmcDBmox a fc . ±mmm 2 5 * b y •/ 

?ffi*^f£&L*:ftKfcl&(t.S>8iji ( U-fe^flBt) fc L 
i«BHM2 5^ *n-WvfhTH=*offiI<T 

fiwaawcfffirt-st. ±SMW2 5fcj:->-cBt8rt-4 

h5-y?fc««fc»&iitr!M bT^m^t 
h. a«Wttt. ±gn&&IB2 5(i. THtf^DffiEJ: 
0. b7>?jB*»4>^{igfc^t&::fc#lI£L 

S8»ga519a£. ±»ttffijfeffl»2 3a£rtUt± 
8BSJH 2 5 fc a&HCt£&3-g:& Ltf)T'£> 0 , ±gp© 

Wc%®23at±.mmm25tii, THmco&m 

3 attTSBSftflH* 1 9 a J: 9 Ul< ««« £ fc # 

[0089] ( 3 ) 4fc. *HJfi^®T'tt, 08 (C^ 

SfcffigB 1 9 aOl®^±g|naffi5feJga52 3 a<D4@«fc •) i£ 
< LTUSfctfJfc. ±.mmft%U2 3 a*V%-7 S 7 

nytoK k 5 ■•/ ^t-*)-jt t . Tanaffi^tssas 1 9 a 
ois® icfc v vc asfc&«iMirr * z t wit ^ . 

[00 90] (4) td^T, ±35lKS5tSga52 3afc 



T««tt» l 9 bfc «ktf±ffl«««2 3 bco- 
6fc«<*i. Z<r>±o\,zTm®imi9biij;V±& 
$83*2 3 b WlItffiHIHfcSfifc*^ -TS««a 1 9 

b<r>m®.vTmmm\ 8izntm«.. &i\>u±& 
mm2 3 b<nmm.cr>±mmm 2 5 cjttww 

tl-ttlM T**> **>S#fctiV iTBS&MS 

mixi&omitf$>$>. ztiizttvx. *mk<ojm 

X't±. ±S$gS 2 3b ai&fft^tf&8ffi 1 9 b X 0 

xxrrmmu 1 9 b -enwctr-^«:iftft4«)« 

a«Mfi^BtK<^)8HtA t J:9n»k i flr6. Mz. 
Tmm% 1 9 bMWffia*>'±g|5Jg^2 3 bOMJ: 

[009 1 ] ( 5 ) It, jmaXWTIi. SWRn-f 
;U2 l k±«5^-^Kt«UafeT(WttWl 8k«c 
l±iM«JI2 0a, 2 0b % »H3-f;|/2 

1. 2 4^C(ifaM^-yT^2 2i>J:tX|fei^l2 0c 
* ? iS«t^ilTV^rt, #^JI^if$Srl@S-ri>C:i:tc: 
J: 1 ). ??&3 y frt'2 1 . 24. ±«3^-^Hfc coster 

•fS^t* { T#^tfttfIIS3^^21. 2 4*t>*M 

[0092] ( 6 ) *IOtO«IIR'Cli. ±S««S 
JdRS»M2 3ahJMU2 5 2:«:2«« 
t. ±SBat»fe«gi52 3 a^, TSiM5t^Si51 9 a± 

WBgttzjm+i xoiz tti<Dx\ tm b y v ^ m 
mi < mm & zttfX'Zi.Mix. xmrnmrnx- 

li, lSSO^)lrJ'f/P2 l*%^S20btcJ;oTT 

mm&m 9 aL£ffl£Uzwmmizm.it>iL£ti 
£> tfttc, 2 o bvzmtfTffimftm 1 9 a 

%h%. 2m&<mWi?4>l'2 4i:%tsm'<v9XU 
cnmtiK lJBI<0»J8l3-f;i.2 ltf>4ttfW\ fi!*fflJi 
t=it^r{S<=5rS. ^t, ±flnBS%«ffi2 3aK:« 
J8tt*6 JJMMW 2 5 Sr 7 * h U V ^7 7 < - 
K: J; >0BiS.t&mz. *4'<v?x&cD±.®tTmz}5 

^X7*b]/isxb®<7)mz<?>mtf{&m$ti. z<r>i& 

zttm&iztch. i^t. ^mmcr>mmi l zx*)%hti 
mmm^ y vx-u. la^K-y btzxz&mmmn® 
iMmt**). u/uz2m, 3mtm®LXsm^v 
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&96%&2 3 atsj:tf±ffl««12 50)7* b 0 7/5 
7 7 * h V VX h (Oith 0 (^KRMttl 

Sr^^k-TSifctCj:"). ±^K@5t«g|52 3 afcJ: 

tf±0tt&« 2 5 oasmts: . x o jsttSKseE-f & Cl 

kmm&h. tit* ±a5KS5fe«a52 3afcJ:t/± 
gfliSfiil 2 5 £7 * h 'J V?77 < -MY<r)Xn-y ?W 

[0093] ( 7 ) site. ♦IBfcOJBJB'Cli. 
J: 0 1= 7 * h W h - xntm&tfl&t t& V 
»l«J:V»2*a<^fi|3-f;U2 1. 24*mz 

ymmzB&th z t . mmz x & 3 a Mm 

<rwfkw*htt\\ u^x. i&m<?>mx'\$.. ®s& 
%m< t& z fc tfx-z . teiiK-y Koismtttt** 

fii. 7 * h U V 77 7 < -cr>m&hitm£<D 0 . 1 
um~~. 0. 2/xm?Rff"C**fc*>, mkM<D50% 

vmzm^m^th z t mw&h. 

[0094] ( 8 ) t fc . *HttOJB«r»i, ±SiS&® 

5t«g5 2 3a, ±Mmm 2 smnrnkmimmmM 
mm (Hi-Bs) mzi<om&^tix^h(ox\ 

'/9Wm<^Xh.WSk^)V2\, 24£?6£L 

tz®5km&xim?z> zt%<. ntn&itms&M 

352 3 atJilTFgPSSfiiitSSSaJl 9 afclfitU 

[0095] ( 9 ) JEfc. *H»OJB!ll"ttt, h 5 -y J? 
«»ft^«±ffia«5lE««2 3 acDJLKJEyjfcSfifcJ: 
flttM 2 5 *». h7 >y 7 ffl KSStB v vflri vtft . ± 
W9SSM2 51ZZ&*M HW6£*4£i:tt$r 

[0096] (10)**:. *mm<?>BBX'it. h =7 -y 
?«$fcJ^*±ara»fe*W2 3a#, ±a%^il2 
5 J: 9 fc»V*fc*>. 1MI12 5frh%<mmfifa 
tlXZXi>. ±Mm&B25bim*-Yv7M22k0> 
fRrttiffiiMi , ^g&ftKfc v HtJfcWMr* & 

mmh7y^ 3 y (nlts) mttffo±.+&. 

[ 0 0 9 7 3 WF. *»Haffi<OSmo#ttfc:o^Ttt 
W*. WWK'ft ^1 ousted® til 

flP»U J|$r6«afcovvc<0*KW*. 
[0098] Cm2<OHJtO^®]09 (a) , (b) 

%2!BBcom®a4>\s2 4$:. ±.tmmift%&2 3 a?) 
^ffi^DT, -f=5rfc*>. ™t$^lfe»«2 0drttc 
^(caftatffllJii: U:#, ±SflBffi%ttffi2 3 a*< 



a iv 2 4 <9SiasA*ga!*!> i fc # $> s . *mn<mBx- 

tt. COid^^C »)i3^;l/2 4t±g|5iafis«2 

±asiasi 2 5 kvmz. mm m 1 . o u m<07 ^ 

hb^htcj; Ztmm 3 0 *a!RWt:»*-f & <fc o iz 

[0099] Cm 3 05Bt« ] *HSfi<0JBS(±. 11 
10(a), (b), (c ) iZ^lteXoiZ. 2Jia<7) 
^ ;u 2 4 T'ti . Hi 1 Q93li<m 

mkmrn-hztf. %<wk. 7* m^xmbdikj 

0S)K3^^2 4^av\ ^<07*hW^*Xh 
M3 1 ±{C±a«®l 2 5$:. h5-y7m 
lzmftl%\,\£olzBfS.lt:h<r)X'f)l. ^fe, 1111 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At least two magnetic layers containing the 1st magnetic pole and 2nd magnetic pole which 
the part of the side which is connected magnetically and counters a record medium counters through a 
record gap layer, While being the thin film magnetic head which has a thin film coil more than two-layer 
[ for generating magnetic flux / one layer or two-layer ], dividing with the 1st magnetic layer and this 1st 
magnetic layer and being formed While the field of the opposite side of a contact surface with said 
record gap side is formed in the 1st magnetic pole magnetically combined with the field in part and the 
inorganic system ingredient of said 1st magnetic layer While countering said 1st magnetic pole through 
the insulating layer continuously formed in one field of said 1st magnetic layer, and said record gap 
layer from the opposite side of the side which counters said record medium of said 1st magnetic pole at 
least While dividing with the 2nd magnetic pole formed towards the back side for a long time than said 
1st magnetic pole from the field which counters said record medium, and this 2nd magnetic pole and 
being formed The thin film magnetic head characterized by having the 2nd magnetic layer magnetically 
combined with said 2nd magnetic pole in a part of field [ at least ] of the opposite side of a contact 
surface with said record gap side of said 2nd magnetic pole. 

[Claim 2] The thin film magnetic head according to claim 1 to which die length from the field which 
counters said record medium of said 1st magnetic pole is characterized by being equal to the throat 
height of a recording head. 

[Claim 3] Said 2nd magnetic pole is the thin film magnetic head according to claim 1 or 2 to which only 
an equivalent for the thickness of said 2nd magnetic pole is characterized by the ******** rather than 
said 1st magnetic pole. 

[Claim 4] The thin film magnetic head given in claim 1 to which much more thin film coil is 
characterized by being formed so that a part of the direction of thickness may be located at least in the 
field in which said insulating layer is formed at least thru/or any 1 term of 3. 
[Claim 5] Said insulating layer is the thin film magnetic head according to claim 4 characterized by 
including the 1st insulating layer continuously formed along one field of said 1st magnetic layer from 
the opposite side of the side which counters said record medium of said 1st magnetic pole, and the 2nd 
insulating layer formed between the coils of said thin film coil at least. 

[Claim 6] The thin film magnetic head given in claim 1 characterized by being formed so that the 
opposite side of a contact surface with said 1st magnetic layer of said insulating layer may turn into 
substantially an opposite side of a contact surface with said record gap layer of said 1st magnetic pole 
with the same side thru/or any 1 term of 3. 

[Claim 7] The thin film magnetic head according to claim 6 characterized by forming more widely than 
the width of face of said 2nd magnetic pole the width of face along the field which counters said record 
medium of said 1 st magnetic pole. 

[Claim 8] Furthermore, it sets near the edge of the opposite side the side which counters said record 
medium of said 2nd magnetic layer. It has the 1st connection which adjoined said 1st magnetic layer and 
was formed, and the 2nd connection which adjoined said 2nd magnetic layer and was formed in the 
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* location which counters this 1st connection. And the thin film magnetic head given in claim 1 

characterized by the area of the side which counters mutually [ said 1st connection and said each of 2nd 
connection ] differing thru/or any 1 term of 7. 

[Claim 9] The thin film magnetic head according to claim 8 characterized by the area of said 2nd 
connection being larger than that of said 1st connection. 

[Claim 10] The edge by the side of the field which counters said record medium of said 2nd magnetic 
layer is the thin film magnetic head given in claim 1 characterized by being formed in the location which 
retreated from the field which counters said record medium thru/or any 1 term of 9. 
[Claim 1 1] Said 1st insulating layer is the thin film magnetic head given in claim 5 characterized by 
being further formed along the both-sides side except the end face of the side which counters said record 
medium of said 1st magnetic pole thru/or any 1 term of 9. 

[Claim 12] The thin film magnetic head given in claim 5 characterized by forming all of the directions 
of thickness of said thin film coil in the field in which said 1st insulating layer is formed thru/or any 1 
term of 10. 

[Claim 13] The thin film magnetic head according to claim 12 characterized by being formed so that 
said 2nd insulating layer may serve as substantially a contact surface with said record gap layer of said 
1 st magnetic pole with the same side. 

[Claim 14] The thin film magnetic head according to claim 13 characterized by being formed so that one 
field of said record gap layer may cover said 2nd insulating layer. 

[Claim 15] Furthermore, the thin film magnetic head according to claim 14 characterized by the 3rd 
insulating layer being missing from the field of another side of said record gap layer, and forming it 
continuously at least from the opposite side of the side which counters said record medium of said 2nd 
magnetic pole. 

[Claim 16] The thin film magnetic head according to claim 15 characterized by having the thin film coil 
of at least one layer which was covered with other different insulating layers from said the 1st thru/or 
3rd insulating layer, and was further formed between said 3rd insulating layer and said 2nd magnetic 
layer at them. 

[Claim 17] The thin film magnetic head according to claim 16 characterized by being formed so that 
said the 3rd insulating layer and other insulating layers may serve as substantially an opposite side of a 
contact surface with said record gap layer of said 2nd magnetic pole with the same side. 
[Claim 18] Furthermore, the thin film magnetic head given in claim 1 characterized by having a 
magneto-resistive effect component for read-out thru/or any 1 term of 17. 

[Claim 19] At least two magnetic layers containing the 1st magnetic pole and 2nd magnetic pole which 
the part of the side which is connected magnetically and counters a record medium counters through a 
record gap layer, It is the manufacture approach of the thin film magnetic head of having a thin film coil 
more than two-layer [ for generating magnetic flux / one layer or two-layer ]. After forming the 1st 
magnetic layer, said 1st magnetic layer a part on said 1st magnetic layer The process which forms the 
1st magnetic pole so that it may be magnetically combined with a field, The process which forms 
continuously the insulating layer which is missing from one field of said 1st magnetic layer from the 
opposite side of the side which counters said record medium of said 1st magnetic pole at least, and 
consists of an inorganic system ingredient, The process which forms said 2nd magnetic pole towards a 
back side for a long time than said 1st magnetic pole from the field which counters said record medium 
after forming a record gap layer on said 1st magnetic pole at least, The manufacture approach of the thin 
film magnetic head characterized by including the process which is magnetically combined with said 
2nd magnetic pole, and forms the 2nd magnetic layer. 

[Claim 20] Furthermore, while adjoining said 1st magnetic layer and forming the 1st connection in the 
location near the edge of the side which counters said record medium of said 2nd magnetic layer, and 
the opposite side at the same time it forms said 1st magnetic pole In the location near the edge of the 
side which counters said record medium of said 2nd magnetic layer at the same time it forms said 2nd 
magnetic pole, and the opposite side The manufacture approach of the thin film magnetic head 
according to claim 19 characterized by adjoining said 2nd magnetic layer and forming the 2nd 
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• connection of a different area from said 1st connection. 

[Claim 21] The manufacture approach of the thin film magnetic head according to claim 19 or 20 
characterized by including the process which forms much more thin film coil at least so that a part of the 
direction of thickness may be located at least in the field in which said insulating layer is formed. 
[Claim 22] The manufacture approach of the thin film magnetic head according to claim 21 
characterized by including the process which forms the 1st insulating layer continuously along one field 
of said 1st magnetic layer from the opposite side of the side which counters said record medium of said 
1st magnetic pole,, and the process which forms the 2nd insulating layer between the coils of said thin 
film coil at least. 

[Claim 23] The manufacture approach of the thin film magnetic head according to claim 22 
characterized by including the process which carries out flattening so that the opposite side of a contact 
surface with said 1st magnetic layer of said 2nd insulating layer may turn into substantially an opposite 
side of a contact surface with said record gap layer of said 1st magnetic pole with the same side. 
[Claim 24] The manufacture approach of the thin film magnetic head given in claim 19 characterized by 
forming more widely than said 2nd magnetic pole the width of face along the field which counters said 
record medium of said 1st magnetic pole thru/or any 1 term of 23. 

[Claim 25] The manufacture approach of the thin film magnetic head given in claim 19 characterized by 
forming all of the directions of thickness of said thin film coil in the field in which said 1st insulating 
layer is formed thru/or any 1 term of 24. 

[Claim 26] After carrying out flattening of said 2nd insulating layer, a record gap layer is formed on said 
2nd insulating layer. After forming said 2nd magnetic pole on said record gap layer, the 3rd insulating 
layer is formed on said record gap layer at least. Then, the manufacture approach of the thin film 
magnetic head according to claim 25 which forms the thin film coil of at least one layer on said 3rd 
insulating layer on said record gap layer, and is characterized by covering said thin film coil 
continuously by other different insulating layers from said the 1st thru/or 3rd insulating layer. 
[Claim 27] said others - after forming an insulating layer with an inorganic system ingredient - said - 
- others - the manufacture approach of the thin film magnetic head according to claim 26 which carries 
out flattening of the insulating layer so that the front face may form the same field as the front face of 
said 2nd magnetic pole, and is characterized by forming said 2nd magnetic layer after that on said 2nd 
magnetic pole and other insulating layers by which flattening was carried out. 
[Claim 28] The manufacture approach of the thin film magnetic head according to claim 27 
characterized by forming said 2nd magnetic layer on said 2nd magnetic pole and other insulating layers 
after forming an insulating layer besides the above alternatively with an organic system ingredient. 
[Claim 29] Furthermore, the manufacture approach of the thin film magnetic head given in claim 19 
characterized by including the process which forms the magneto-resistive effect component for read-out 
thru/or any 1 term of 28. 



[Translation done.] 
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